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Abstract

This thesis was conducted in the laboratories of National Commission for
Biotechnology (NCBT) in Damascus between (2019 & 2020) AD. The
concentration of amygdalin was determined in several genotypes kernels of
some Syrian wild almond species, which are widespread in the governorates of
Homs and Suwayda, by using High Performance Liquid Chromatography
(HPLC) technology. Results showed that the studied genotype kernels contain
relatively high concentrations of amygdalin (ranging from 22.360 to 77.860
mg/g), and these concentrations are affected by the region and environmental
conditions, specifically the height above sea level, as it was observed that the
increase in the concentration of amygdalin is inversely proportional to the height
above sea level. Then, the kernels of the wild almond species korschinskii in
Homs were always severe bitterness, and thus it can be work on the proliferation
of these genotypes in Homs region, for example, if the goal is to obtain large
quantities of amygdalin for medical use. Three phenological phases of kernels
(aqueous, milky and full maturity phase) were studied in genotype 12 in terms of
the concentration of amygdalin, and the result showed that the concentration of
amygdalin in the kernels increases gradually with increasing their maturity until
amygdalin is concentrated significantly in the kernels at the maturity phase. In
this research, 4 markers of simple sequence repeats SSR were studied
(EPDCU2584, BPPCT037, UDA-045 and CPDCTO028), which were identified
as related to the loci of the gene SK, to determine their efficiency in detection.
The results showed that the kernel bitterness degree varies between species and
even between genotypes within the same species. The studied genotypes were
divided, according to the results of the molecular markers, into homozygous
genotypes of the recessive allele (sk/sk), which have severe bitterness, and
heterozygous (SK/sk) genotypes with medium bitterness kernels. When
comparing the results of the molecular study with the chemical, it was noticed
that the results were identical, as the genotypes that were found in the molecular
study to be severe bitterness were also, they contain a high concentration of
amygdalin in the chemical study, as are the moderately bitter genotypes. Thus,
we conclude that the studied molecular markers are suitable for selecting the
bitterness characteristic of Syrian wild almond kernels, which is an aspect of
fundamental importance in almond breeding.

Keywords: amygdalin, kernel bitterness, molecular markers, SK gene,
wild almond.

Vil


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjX98Gs9MfsAhVKz4UKHWC_C4UQFjABegQIARAC&url=https%3A%2F%2Fwww.acronymfinder.com%2FNational-Commission-for-Biotechnology-(NCBT).html&usg=AOvVaw3Zlh9TROLoDgvXHuiqxZKa
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjX98Gs9MfsAhVKz4UKHWC_C4UQFjABegQIARAC&url=https%3A%2F%2Fwww.acronymfinder.com%2FNational-Commission-for-Biotechnology-(NCBT).html&usg=AOvVaw3Zlh9TROLoDgvXHuiqxZKa

dadlall

Introduction



-

tdAaddall

5 Yy IS dalla o o Jpeanll dal e gy o Lond Ysemna 5ol a2
Cum ¢ olll dal wpanal Gl e yaall ela] o5 2y L allall ool aaen 8 325 o)) 3halie
Omiladly Sy Oiwa S A ball dibidly (lasall J) grall G e Lol dilage 2y
sug Ol Bpia aud (B aag ol LAY aal) b @a Sl B S e «Glalls Gl
Dl e 2l (Rosaceae a5l dsaidll | (sivy PrUNUS (uia Gada olll Cavias
Ghsl @iy o 10-4 Lelinly o 30 Jlgn Lyl aly spae Bad (o Blue g5 - duyaall 4gSW)
3x a5 (s 5als 553 G AisSa Hsil Bajhe Ly (Lol Alsie e lajly (ALl
dania dad g Cus (glall mially JOU Allall ghall o 55l Hedis . Sla3Y) e el 87
Do el lgine e A8l Aal) 800 joladl (e Baaly LS dage ddlie (ailad,
o u gl maal) ey Ja i€l e aa (G o Bailas o (Sag (gsaally g
bl sliae el5aS5 ¢Sl iarag dagadll dugYly Gl bl Jie (931 Hhalie (e GGl

Ol sa (gl e SI ) (o) dalig elll Gls ams (G Sal) aadll 3sm
a) shy cdimgildl luyeSoll) desene ) culliaed) i . unsibadl Sl
dbi 4l wlhiie 4 (CGs) dmmgld) Gla)Selally BI7 el Cipey W Sl
355 G ¢ sl Cliliag sl @lijle by o(oudondl) AV bl a8 8 s Laslen
aniy «L) e logi 2500 e ST B Basase LeisS sl ASledd) (8 s (U e
Aogs Ghlias Ll e Cainaly ciacadiall Aaball claiial of dugitl) bl Lo

panally sWlgualall Cagaally Hlll Jia plall €l & 835ag0 dunnda Bale Culliaal) aa

Gl ed b Aals auly @Gl o g (hedall Lo Yy 4gSW o sl 50 8,
Lpally JAysll e gl e oY) il (giiae @l Rosaceae dusll dluad
Cenuel il e Baaly Bang (e 05 Cus (C20H27NOTL & dlieadd dilias)
OSly cplu e ands Gallasal) o sSelall (e (fangs aeallill (e Basly Bangg «(HCN)
o Al bl saldl S s s Cilail) Gans daulsy dlay 3l HON 1 asl
lesin) S5 1830 ale Lugy (8 A5V Ball allaiaall Caje 2y bl s 48650 B
sasiall LYl alsas Sls <1845 ale bugy (& A Byall Glhajull sbime Spa gl puainS
AL e oSy 1920 ale & O B JsY Glapdl Tolime 3les dideay allasinly £.85Y)
il Jea cluhal) e el Gllia culSy Ldian conn Spall 138 Jlexind Cigl (Sly Cagan



e ¥ oS5 sl plgn 8 (Sl (<8 Agllayud) DAY iy 31 ¢ allaiaedld ahsdU aliadll
i s Ll unguell abin g ) datia O Odall il 4illad Joa Jas llia
s Lad Caang cauall (35 e 3S3ke 0.5 51 ide 50 Msn aslid) e Lsal) A5G de
Apandl dags by L) Oy (e pbeskS€ ST Al Sae 20 5 &Y dsall agy5¥) AasDl
clal) e oS5 Loyl Tobina Sale oyl callsinaY) slaie) &y al ey pudl A1 LUS e
Ll 8 Ol Gans (3 Glajudl sliae adle JolaS aadiig sole Gl 1) 5 ¢ AY)
o Al luball coglily Ldmuh Al cOe 8 Lo bl G el Kl
3l aliieg igeall dae gVl baiy slSI bl Sie gl AN e dall Al cdlaaad)
anl) Sleally duanll dleall (gohng Livaally Lo liall b3l ¢t aliail sliagy slasal

Lo ) iy gl 2 Dlal Byall Qlall b i

Dal Gla¥) (e S 3 ell) jolae 3 cliebidl) oo 3280 Claglan o Jsuasll su
waa3 daal 58 U Gag cQlsiay o (e alas g Lol (Al LU il daaaY) &L
lgle iy clazgag waa3 Jal (e diliiay degia Al 3l Crendin) dueal) o2l hlaty ¢ualidl
les cdigh Ciy e Gl yosil lelgl Cilidar ddle leg KU EEhh il g
sl el juan HPLC oY) dulle 2L Lale gileg SU sy gegiig (3ilall 2 (e a2l
alie (e 295 Ladie dualig A8 Lgiag  iullall Lgnilily inlun s (5ol

ark g Al sl Aanlyy Salll b degall Al 3 cliall e daell b uSa3)

D a2y 3olal) el Qs oY cdnpay 3ol o le L dage dha sl 8 B
o sl and (gl ol b SlaeS g iy oo Ble & Bl of Sl e S5 Gan
SEI G e Dl Eaal) ddlyel cluhall i L alye) Ciliag @l ypially duilall clilgall
Oalll Ala G Laiy L Giedall Jie (9aAY) gl gl 3 el ankall 3 @l)lin sasly & jse e
QS il el Gk oY) @lall bl bl e 530 lye sl 8dla aaat adiay
S ala L) OsSin 3lll Bat L mes Ol g B aada e Jaguaal) sa oY1 clall Sl
3N e agaall Gl 06 G dpalal salid diall sl pads el e sdle L3y
L)l degana b SK &ipsall iy . SK Bhall o Jagusall o 3Ll 5o (SK) dall 5dka Zijsa
Adsiad) Aegdal) J5 Yy Gl Sholl Ll ld 8 3y LS sl asia e (LGS) dusalal
Cmsbinn N SK Hyge Sap O gl & 8 4l G gl o ddigpaa e SK @5l adgd
el eg Jusighnilay sSolall ) ¢ ondlanae¥) dall) cpalioul) Jsaa @31 ((PH) Y



aisall paa3 G V) (SK pdsally dafiye diije landy o Eall cluhall & Hgiall 5 4l o
LUl ams el Lgan) 250 giaagg LGS e Ll (34)

D) Jraladd daalls Jlall 5o LS ¢ olll Calial Chiagiy waad IS cJigh iy dia
Sl s (il Tils e e lgamns 0l cclld g dunslsdypall clisall e S50 (3!
Capell o - leblatd Stgha Ty allany Lo BRI et 3 Lt 3850 (3085 285 Adial) g ylally
Glanlgl) g Gl cCamaa el 52 Lansglsdysall DAY o alacYL ddlialy 55l glel e
sadinall Afnall clandsl) aladiul 2 Gus cdaliiaal Ap il dgeal dady Ay Clashes diall
c bl Caasilly Shell ulal) duy Al Cliall clanl 8 auly @l e DNA e
Tas dege o lally ol sasag 2lgal) daady Galyy) dagliag Aall Jie Al clacall axig
(QTLS) 2aaSll locall algas daleial) ciluhall b daiiall cilaslsl) asins WS il malyl
2 dally ddagiyall dsdipell Ll Clewlsll sl of dadpadl cilysall aaas e sl bae
(ISSR (AFLP 3 (RFLP 5 (RAPD 5 (MAB 5 (MAS : Jtll S cilaulsll s38 (pe5 - (3l
.CAPS, (SSR

hapad) Zil <l S Microsatellite Load o ) SSR cilawly e
(e zlg3) 2-5) Bpaaly Aass & Ay Gosil) pranal) dubes JhS G ClidaaY Gilasly
sliag sy anage il 5% L Wiy Alggun JHSN ALE Cilawly Lgd) L aleSh asuall 3 d5iday
o3 SSR 44 alasiu) (Kl (RAPD 5 ISSR e 43)lis dslsie ,e SSR dud (<5 elly e
Oa 2 a3 5 Cus e sale Y asiall o sane aiges Alatije ol duj A cilendy Al
S o RFLP (8 «dlld aay SK gise (e cuills (AG46 5 FG202) (RFLP cilauds
o Yaus 5asall e (50l Gmaall (e 5€ ilae€ b LY Al blall L bl
Ui yg b (PCR) Jeling (DNA) g9ill (el (e 4Ll cilueS SSR cillandy ki ¢l
4 ypaai 38 clendsl Bae by Aupll LoD BUaill danly chhal Juadl (<6 Cauliag Lo
iy @l e (UDA045; EPDCU2584 5 CPDCT028 s BPPCT037) SSR il
LG5 e SK &5l gdges LalsyV)



Gaad) Cilaaly cfy e
Research

justification and

objectives



séuant) Gilaaly cily s

Gl panineg daVanall Clpanivdly cahll) CV el e waell 8 cpllaasd) duaal o)

o8 U5 Alsgun ade Jgumall yg i il o(Aslial) COLEy (A8l cliliadly «Jaanl

G bl o Lads . gacl US4y ga3 oladV) Laal) e aad cah Jhan Gay

Ablas clam alasiuls daliy Ol (e o LB cllsndY) Jilat paiage B

Cilandgll alasind Al a1 @iy ((HPLC) oY) dlle bl Lihesileg SIS c3yshia
sl @l 35l il ans & el e ila) & Adinial)

) Gl e Cadh Gl

Sl celusadly (aes bilan & gl Hslll lyl Gans 5o (8 CpllaadY) das i v/
Ay e} dalial) dakially cpllaiadl) e 55 el 053 (goad () (ol gsill auaas
Asyag Sullly Sl ol ag cdugpsall gleil) aal (8 ¢ lll ol dinslsnd Jabe D0
sl callaasaY] (e A el (g9an ) dunslguaall dlayal) aaatl @lldg L (Lol il
syiiiall (5l sl sl Gand A8l 3yl lanil b Ariall el aladin) 40l dulp v/

)53 Bl s Ay (S



JaY) Jadl
daa pal) Al

Literature review



STV |
:4&:)33 ‘Umi 1 1

o iy IS dalla b o Jsemad) daf e g Lo Lyas Ypeana 5ol a5
Gl e 2aall eha) &3 2y L alladl elail aran 8 Slags bl shalie QI Yy <PrUNUS (uin
Prunus fenzliana (Fritsch) Lipsky (ie iyl &\).'f\j\ O daall dagi Gua el Jaal daanl
«(Euamygdalus _iall & o) Prunus kuramica s Prunus bucharica Korschinsky s
O S (& Adall dibidly (glaall ) (Tian Shan da) guall @ e atalay] @
s -(1996 (Gradziel; Kester ¢1976b (Grasselly) shally oy obaslaily olanSsg
Baas goyall ol daal (e (e dy ¢l Ty Uals)) ddasiye Lol gleil) oda Canay
P. &l «(1999) Ladizinsky 75l a5 (1991 «5dl)s Kester ¢1976a «Grasselly)
Browicz 3 (1976b <1976a) Grasselly ,&e Ao« 35l amsll (g3 a1l 58 fenzliana
(O 8y ans LY ailases P. webbii (Spach) Vieh lsaas (i) ((1996) Zohary
g3l ol of ((1979) Watkins # 5l celld e sdhe . 35l 592 Jagiy @ asll ail e
syn. ) Amygdalus communis &Ll 35 auls Sial da sl $ls) e I e el
e olgad Gienl Giicgas e o sal alahy J) 13t (P. communis Archangeli
Al sV 8 Bale sagasall Byall ysddl b s e Yoy mglall shd) i 2D e el
gy LSH Bydy «SBaally ol & Amygdalus communis dely) alaiiul o ey aay
woPlayy Kester ¢1988 «Denisov) sl j5lll delyil ddgjeall adlgall an cliln il
(1991

Blad) sl 3 el el Gilegana off ((1999) Ladizinsky eyl cculyylaill o3gl Uy
Kobet il gana o) aely casll de gy iall lll Cilesana pa (gallall Jaail) b dgilinia L3lSs
829 A3gY) g GaY el 4nd ol paadl sl Jasd dina s culS Tian Shan y Dagh
OsSe Layy el sl o ¢(2010) 4y Zeinalabedini s (2009) Gradziel ¢ JS ¢ 58l
P. sP. bucharica (i saY) ¢lsN| (e desanag P. fenzliana o gmed oo il
- b JS& Saan (Ml P Triloba s Kuramica

saly el tdale DB e i) sl 3s Aol b ol pigs sk Caaa
led g g5 Al Adhaal) Ghliall ae G5 g6l 18 OISy cLiysillSy cdangiall )
Gomez ¢1996 «Gradziel 5 Kester <1991 )y Kester <1976a Grasselly) ;5\



plimily Sl Cpax Aoy (als J<8 V) dlaall haag (2009 (Gradziel 2007 o)
daje g paill sl SladY) (e dugial) Glbjsgendls LSSy oy Qlmaladl ye 33U
Las Dl dd 300 Jd Glisd) e sl s 2 o Gasida) (e OIS dasgiall (]
Lugiall sl & @Al SUly dlia N agihenioe Jliby couilislly Ouind 58 Sla
A ool a3 30l s e Lad il sleg )l Gilss (1991 o)y Bacarella)
e eJaindly Lol Gigin A 35l Copell i3 <o (500-600) lss dlld e sl . Arkaidl
Joanll bavgiall jadl 8 ale 2000 255 52al Bpaivnal) dehy I Cimansg L Lindl Jlad 3¢ DA
@y s Aty Aalial Caghll Caidal Lila duulieg dihie JS dald dilae G5l olgil o
il e &gl Balall g Jansgiall Gaan¥) el i)l AN aliialS L sillS Ay sy
Lsall€ 3 (b Cgim A gant¥ ddlaia (e (oY) 35l Gilial a3 (3o iy b oSy

clladl (8 Li)sllS Hel g s g L)Y das ge Bl ¢ e anlill Ol (&

toaslshysall Cauaglly (oalall il .2 .1

doadl | vy cAmygdalus de fll B84 & (Prunus guis Gea sl Ciial 2y

z\@lly «(Prunus persica) #sall Jie Ljpaall S laidl (e 2eliS (Rosaceae il

(Prunus serotina) s\ 3 Sy (Prunus armeniaca) _iwidy ((Malus domestica)
(1 Jsaadl)

381 gpalal) Citaatl 1(1) Jpaa

Kingdom Plantae
Phylum Spermatophyta
Subphylum | Angiospermae
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