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Abstract

The aim of this research is to determine the eayhcentration of tannins for eight pure herbacegmrsotypes obtained from ICARDA and
its individual hybrids for the first generation ander to determine the desirable fathers and hgtihidt are free of tannins using molecular
markers by means of correlations with tannin cotre¢ion. RAPD-PCR markers and comparing the mobecuksults with the
concentration of tannins in the seeds and linkmgnt with the desired crop traits during breedinggpem to obtain a desired variety
suitable for production in terms of qualitative aneantitative qualities. The number genotypes aimtitis were transplanted randomly and
DNA was extracted from the young leaves of the dasafter (45) days of transplantation. The corregioh and purity of DNA. RAPD-
PCR markers were applied to the DNA of the eightaggpes and their individual hybrids using (6) per With the concentration of
tannin either gravitational or incompatible withetlapparent beams and phase on the gel electropghares samples were dyed with
ethidium bromide and revealed on ultraviolet radiatand photographed with a digital camera and esagere preserved by computer and
analysis of the results, and after the arrivahef¢rop to the stage of maturity took the seedsdaied The mill was measured concentration
Altanien where then compared the results of theeptration Altanien with molecular resultMolecular results and comparison with the
concentration of tannins in the seeds showed tieabést primers used in determining the low tanmiribe parents were the OPJ-14 primer
because it corresponds with the estimate of theirtarin the parents at 100%. The efficiency of OFPIGwas high in the identification of
parents, where the parents identified P1, P8 amer girimers followed in the diagnosis of parentkjlevin the camel, the OPG-11 primer
(4) hybrids of low hybrids of the second (6) ane anedium They are (13,16,18,24,48,58) as well @ORJ-14 primer the (4) hybrids of
low-tannins camel and hybrid of medium-tannins Highnin hybrids are (18,24,78,35,37,48) as welD&3-12 primer the (3) low-tannin
hybrids, high-tannin hybrids and average tanninrialgh(13,18,23,24,67,58) as well as prefixes THeeotolled in the diagnosis . The
number of genotypes and hybrids were divided ihtee categories of tannin concentration: the lawta group, which contains pure
mutant genes, eliminating the role of the wild-type&yh-tannin) gene. To reduce the concentratiotaohins in half, the high-tannin model
contains a pure wild gene, which increased the exatnation of tannin. The molecular diagnosis based®RAPD primers gives positive
diagnosis of the mutant model on parents and hylmidoth low and middle classes of mutant gertsoth.
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Introduction 46% and the low concentration of high tannins isveen
The leguminous\(icia fabg L returns to the fabaceae 1% -10% (Abdulrahinet al, 2004; Singhet al, 2012).

and is considered one of its most important cragsabse its The second is associated with proteins during capki
seeds contain a high percentage of protein raniggtgyeen and digestion, and the second inhibits digestiveymes
23-37% as well as it contains quantities of sugemy starchy during metabolic processes (Marquardt, 1989). Tdinou
materials and some vitamins Protein in forage digéte’pon, continuous research in determining the concentratiothe
et al, 2010). In addition to its role in improving soiltannins in the beans, it was found that the higipprtion
properties by stabilizing atmospheric nitrogen witle root tannins have a correlation with appearance (theraufl the
bacteria bacterial that coexist with it ((FAO, 2D0Bhe bean flower crown) where it is colored when the tann@me high,
plant contains a group of amino acids, carbohydrateand white when the tannins are low, and many fcadit
vitamins and fatty substances Dissolved, the csopsed on studies have been conducted in this field untilytlzee
top Some conditions have been reported, such asekid reached The researchers sought to identify a rieeegene
failure, kidney stones, liver impairment and eygedies (El- linked to the low tannins ratio ztl, zt2)) resultiffom a
Bramawy,et al, 2012). mutation in the original gene Wield gene mutatiang this

The tannins are considered a complex phenol%éit 'is related to and determined by the colothaf flower
compound with a molecular size that ranges betw@eao- utierrezet al, 2007).

20000) Dalton, and it is considered the condenaadin in In the study he undertook Grosjeah al. (2000) to
legumes. The molecular composition of (5-7) aromadtigs conduct a strike between the lines of the hereditagh-
with (12-16) phenol group (Alonset al, 2000). The second tannin and the hereditary lines of the low-tanniigre the
one is estimated in the seeds of the pea, by mimminthe first generation was all high-tannins and in theosel
powder from the seeds and treating them with VlaAHICL ~ generation the ratio was (3: 1) this markers thaisia
according to the method mentioned (Prieeal, 1978). The recessive trait and is inherited according to Ménde
ratio is calculated based on the color of the gmiuby the inheritance. He emphasized Williares al. (1990) that the
spectrophotometer in the wavelength (500nm). Thgh hi first gene ((ztl) can be distinguished from theosecgene
concentration of high tannins in beans is more tBa% - (zt2) by the proportion of the second which is lasshe
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second gene and the color of the flower in thd fjene is
bright white.

It is difficult to study traceability of the seconwlith
other cropping traits, relying solely on traditibstudies, and
it takes a long period of time to conduct cros<e®fton et
al., 2000). Therefore, researchers in this field hdexeloped
the use of Molecular markers in identifying the sed; so
the use of the Marker assisted selection (MAS) way
useful in breeding programs to assess seed qudity.
through the RAPD markers, all the obstacles thab@pany
the phenotypic diagnosis were resolved, and seetading
parameters related to the presence of tannins bsehees
were identified, and it is recognized that the RAR8icators
are easy, low cost, fast results, and less affebiedhe
environment that helped a lot in the success okthecation
program in predicting the other Even before plan{jAvila
et al, 2003; Silvaet al, 2003; Sugiteet al, 2004; Liuet al,

3915

2005). SCAR markers were used using RAPD markeds an
gave good results in early diagnosis of tannin.réfoee, the
aim of this research was to determine the tanmirtké bean
plant based on molecular markers and to comparsethe
results with the results of tannin concentratiothim seeds.

Materials and Methods
1- Sample collection

The genetics of (36) genotypes (eight parents asy (
hybrids) were cultivated in the nursery of the Kikk
Agricultural Directorate on October 25 2015, andngkes
were collected from the plants a month and a hiédfr dhe
date of planting from all the genotypes where §)4¢oung
leaves from the growing top were placed in speiEgbed
bags and transferred directly to the laboratory BMA
isolation.

Table 1 : Genotypes used in the study of parents, symbolsigidd symbols

Origin Pedigree Entry Symbol
ICARDA 2000/DS0/0405-HBP/7005-2/B7/ DT PO6-O01FB / FL P1
ICARDA 2000/DS0/0405-HBP/7841/B7/ DT PO6-0O02FB / FL P2
ICARDA 2000/DS0/0405-HBP/7106-1/B7/ DT PO6-O03FB / FL P3
ICARDA 2000/DS0/0405-HBP/7380/B7/ DT PO6-O05FB / FL P4
ICARDA Selection from ILB 1814 PO6-O09FB / FL P5
ICARDA 2000/DS0/0405-HBP/7038/B7/ DT PO6-O11FB / FL P6
ICARDA 2000/DS0/0405-HBP/7486/B7/ DT PO6-0O13FB / FL P7
ICARDA 0405-SP80B(DS)/7986/B7/ DT PO6-0O14FB / FL P8

Hybrid | Symbol| Hybrid | Symbol | Hybrid | Symbol | Hybrid | Symbol | Hybrid | Symbol | Hybrid | SYMPo!
1x2 12 1x7 17 2%6 26 3%6 36 4x7 47 6x7 67
1x3 13 1x8 18 2x7 27 3x7 37 4%8 48 6x8 68
1x4 14 2x3 23 2x8 28 3x8 38 5x6 56 7x8 78
1x5 15 2x4 24 3x4 34 4x5 45 5x7 57
1x6 16 2x5 25 3%x5 35 4%6 46 5x8 58

2-Genomic DNA extraction

The DNA was extracted from the young leaves acogrdo the method (CTAB) according to what he mergib
(Weigand.et al, 1993; Huanget al, 2013). The DNA was purified using a new methodedteped in this research, modified
from the isolation method. The DNA concentratiod gurity was measured using the Nano drop system.

3-Conducting RAPD-PCR markers to diagnose the tannis
Table 2 : Primers used to diagnose tannin concentration

The name of Primer sequence Recessive Molecular size Band type

the prime gene For band

OPC -05 GATGACCGCC Zt1 551bp Appearance
OPG- 11 TGCCCGTCGT yaul 1171bp Absent
OPG -15 ACTGGGACTC 712 600bp Appearance
OPQ -15 GGGTAACGTG YAV 476bp Appearance
OPJ -12 GTCCCGTGGT Zt2 886bp Absent
OPJ-14 CACCCGGATG Zt2 504 bp Absent

The isolated genomic DNA was used from the parents

and individual hybrids, and the concentration oiia in the
seeds of pea under study was predicted by relyinghe
RAPD method using (6) primers and each bands foitizas

The RAPD markers of the studied samples were
performed according to the method mentioned byigviiset

al. (1990) with some modifications as shown in Table N
(3). The main reaction mixture was prepared by ingxihe

special and that the presence or absence of thisisbareaction components in a 2 ml sterile Eppendraffeetand

markers the rise or decrease of tannin as showiineiriable
(2) According to The road mentioned by (Gutieretzal.,
2007; Gutierreet al, 2006; Gutierreet al, 2008).

the mixture was discarded in a Microfuge device 35
seconds to complete the mixing of the reaction aompts,
taking into account that the work inside the Hosdterile,
wear gloves and put tubes in an ice As shown in the
following table (3)
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Table 3 : Solutions used in the RAPD markers

C Components Volume
1 Green Master mix 125ul
2 Primer 2ul

3 Nuclease free water 8.5u |
4 DNA template vy

5 Total Volume 25u |

Samples were centrifuged centrally for two minugsa
speed of (2500) rpm and raised quietly. Take afe
Supernatant and add to a new tube containing (%fl)
previously banned vanillin-HCI solution with sting for one
minute. The samples were incubated in a water foat(80)
minutes at (37) C. The sample was placed in thetspaeter
in the designated place after calibrating the agparin a
blank calibration solution at a wavelength of 500@amd
connecting the device on the computer to recordehding

RAPD-PCR program performed by the following: prednd save it
denaturation 1 cycle at 94 °C for 7 min, 40 cycleifth: How to calculate the concentration of tannin irdse

(denaturation 93 °C for 45 sec; annealing 36 °Clfonin ;
extension 72 °C for 1.5 min) and final extensiaryéle at 72
°C for 7 min. After the PCR amplifications programas
finished, 5uL of PCR products were separated usgjaly
electrophoresis in a concentration of 1.5% with DiNArker,
after migration the gel stained by ethidium bromide 60
min and visualized under UV- trans illuminator. Apidtures
of jellies using a high-resolution digital cametiae pictures
were transferred to the computer for statisticalsis later.

4 -Estimating the tannin in the seed

Tannins were estimated in
leguminous plant according to the method of VamiHiCL,
according to the method mentioned (Préteal, 1978). The
ratio is calculated based on the color of the smuby the
spectrophotometer in the wavelength (nm 500) (Ireghal,
2012).

First: Materials used: HCL hydraulic solution, Vanillin
powder, Methanol, distilled water

Second: The solutions usedl HCI solution in methanol
(V /'V), vanillin-HCI solution Vanillin in methanol and 8%
HCI in methanol1%), Device Calibration Solution Bka(4%
HCL-Methanol).

using the Catechin equivalent (C.E) equation, widtdtes
that

CE. % -- =
device's reading of the sample at the wavelength06hm,
10: represents the sample dilution, 200: repregbatsample
size taken in mg.

Results and Discussion
1-Molecular results for the tannins
The results of the second are considered one ohtst

the seeds of thienportant qualitative results obtained for the ggpes of the

leguminous plant under study. This study is considene
of the pioneering studies in this field in partyaitacking the
path of the second and its estimation in seeddiaduhg the
relationship between them, because the charaateoisthe
presence of tannin in the seeds of legumin hasttheald
economic problems. Several literature has beenghga by
researchers in this field aiming to devise puregetigs or
strains containing a small or no percentage ofitaimthe
seeds. The discovery (Gutierretzal. 2007; Gutierrezt al,
2006; Gutierrezt al, 2008) of the presence of two mutant
mutation genes in the leguminous plant gives a tdexe| of
the Tannin than the wild style Dominant gene whidtese

Third: The devices used:Blender, Crusher & Seed Blender,tW0 genes are highly ztl and zt2, and these Memuleli

Balance Sensor, Water bath, 4000

Spectrophotometer, Computer.

Fourth: How it works
harvesting and drying for each parent and cameleindthen
the seeds were ground using a blender until a gm&der
was obtained. | took (0.2) g of the powder andipint a test
tube and (10) ml of the 1% HCI in methanol (V /36jution
prepared in advance was added and the samplesshaken
for ten minutes to dissolve the powder in the sofut

Centrifugé],enetics are followed in the method of heredityeSéhgenes

are not the main responsible for the productiotheftannin
in the seeds, but are responsible for the chaisiiteof the

(5) Dry seeds were taken afterco|or of the flower. A high correlation is betwetty color of

the flower and the concentration of the other om®,the
concentration of the low-concentration tannin lated to the
color of the white flower (Grosjean, 2000; Aguilaf12).

Table 5: Represents the results of the primers for thenifes for Parents and hybrid

200/100 x 10x C, C: represents the

N Primer Molec_ular Type Zero tannins Parents Zero tannins hybrids
name Wait band
1 OPC -05 551bp Present P2 All parents except All hybrids except hybrids25, 36
2 OPG-11 1171bp Absent P1,P8 Parents hybrids13,16,18,24,48,58
3 OPG -15 600bp Present P1,P6 Parents hybrids 16,24,68
4 OPQ -15 476bp Present P1,P2,P4,P5,P7,PBarents | 23,25,45,47,48Hybrids except hybrids
5 OPJ -12 886bp Absent Parents1,P3,P6,P8 hybrids13,18,23,24,67,58
6 OPJ-14 504 bp Absent ParentsP1,P7,P8 hybrids 18,24,78,35,37,48

attraction are used. With tannins concentration.RPC
interactions were performed on fathers and caneel§nt
camels that could be low in tannin, and most reswre
compatible between parents and camels, and theybean
summarized as follows

2- Molecular prediction of the existence of the tamins

In this study (6) short primers referred to in Tal)
that have an association with tannin presence serate
based on research conducted by Gutierret al. (2007);
Gutierrez , et al, (2008) through a molecular size
information bands used either coupling or repulsion
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1 -Primer OPC-05: The results of this primer were shownare the parents P1, P2, P4, P5, P7, P8 and hybrids
on parents and hybrids, depending on the band iassdc (23,25,45,47,48), while the rest of the parentsiaitids do

with the second (551 bp). It turns out that allgmais and all not contain the recessive gene and are highly navs
hybrids are on the recessive gene of the lower iharexcept shown in Table (5) and Image (4,10).

for the P2 and the two hybrids (25,36) did not eanthe
recessive gene and thus this father and the twoidsylre
highly Tannins as shown in Table (5) and Pictur&)(1

5-The primer OPJ-12: shows the results associated with the
band (886 bp) and has a correlation with the réoeggene
recessive and the absence of the band is on théelml of
2-The Primer OPG-11 Through the results of the band-the tannins and its presence is indicative of figh kevel of
linked tannin (1171 bp), the absence of the bandtithe the tannins and the stage on the gel electropharéseirns
lower level of the tannins and the presence obtiel on the out that the parents that contain the recessive gea low
higher level of the tannins and the stage on thé g€annins are the father P1, P3, P6, P8)) and hybrids
electrophoresis. It turns out that the parents t¢oatain the (13,18,23,24,67,58), while the rest of the parenis hybrids
recessive gene with low tannins are the parentsPBland do not contain the recessive gene and are thus Tigh
hybrids (13,16,18,24,48,58). As for the rest of plaeents for tannins, as shown in Table (5) and Image (5,11).

crosses, they contain the recessive gene, so tigeyigh

) ) ! 6- The initiator OPJ-14: th h th It iated with
tannins, as shown in the table (5) And the pic(@r8). © thitlator rough the resuits associated wi

the band (504 bp) and has a correlation with théamniu
3 -The Primer OPG-15 In the results related to the bandrecessive gene, and its absence is indicativeeofativ level
(600 bp) and it has a correlation with the recesg@ne, the of the tannins and the height of the tannins onhibight of
presence of the D band is at the lower level otdin@ins and the tannins level and the stage on the gel. listowrt that the
its absence, indicating the high level of the tasrand the parents that contain the recessive gene with lowitaare
stage on the acrylic gel. The fathers that corgaiecessive the parents (P1, P7, P8) while the rest of the msrand
gene with a low-tannins gene are the parents Plarf®6 hybrids (18,24,78,35,37,48) do not contain the ssiwe gene
hybrids (16,24,68). As for the rest of the pareartd hybrids that is highly tannin, as shown In table (5) andhi& picture
do not contain the recessive gene, and thus theyhigh (6,12).

again, as shown in Table 5 and Image (3.9) In the totality of the results obtained from the si

4 -The primer OPQ-15: through the results associated withprefixes used which predicted the concentration thod
the band (476 bp) and has a correlation with tloesgive Tannins in the fathers, it indicated that the perétl, P8 are
gene and the presence of the band is on the l@wel bf the among the fathers that are more likely to conthi lbwer
tannins and the absence of the sign on the highl vthe Tannins, while in the crosses the hybrids were rifast
tannins and the stage on the gel electrophorédigns out frequent in the lower Tannins are the hybrids
that the parents that contain the recombinant lbowin gene (13,16,18,24,25,48,58).

8 7 6 5 B 3

Absent band -Zero tannin
1171 bp—zt1

Absent band -high tannin
551bp—zt1

Picture 1 : represents the Primer outcomes of OPQ-®5cture 2 : represents the Primer outcomes of OPG
with DNA eighth genotypes as Parents of Yieia faba| with DNA eighth genotypes as Parents of Yieia faba
genus . genus

11

Absorb band -zero tannin Absent band -high tannin
600 bp—2zt2 476 bp—zt 2

Picture 3: represents the Primer outcomes of OPG-Ficture 4 : represents the Primer outcomes of OPQ-15
with DNA eighth genotypes as Parents of Yieia faba| with DNA eighth genotypes as Parents of Yieia faba

genus . genus .
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Picture 5 : represents the Primer outcomes of OPJ-12 \iRicture 6 : Represents the Primer outcomes of OPJ-14
DNA eighth genotypes as Parents of theia fabagenus . DNA eighth genotypes as Parents of theia fabagenus .

with

Albsent bamnd -Zero Tamnmin
A1FA b — = A

Picture 9 : Represents the Primer outcomes of OPG-15 with DBAIgbrids of theVicia fabagenus .

Absent band -high tannin
376 bp — zt 2

Picture 10 : Represents the Primer outcomes of OPQ-15 with DBIAIbrids of theVicia fabagenus .
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Picture 11 : Represents the Primer outcomes of OPJ-12 with D8IAybrids of theVicia fabagenus .

Picture 12 : Represents the Primer outcomes of OPJ-14 with DBIAybrids of theVicia fabagenus .

3 -Estimate the second in seeds the low concentration, in which the concentration tioe
second from CE was 1% or less, as it reached (@nmby
37% of the total fathers, while in hybrids it readh(10)
hybrids by 35% of the total hybrids, and the seccaiggory
was medium-focused Confined between CE (1% to 1.5%)
which amounted to (3) fathers, at 37% of the téa#thers,
gvhile in hybrids it reached (11) crosses by 39%hef total
crosses, while the third category is highly coned,
where the concentration is higher 1 5% CE, whicloamted
to only 26% of parents, while in camel it amounted7
crosses with 25% of the total crosses. The pergestaf the
groups in parents and camels were almost the same,
indicating that the adjective Mendelian sovereigiutjows,
The results presented in Table (6) showed the fo€us so the lower group in the fathers and camels isidened to
the tannins on parents, hybrids, and the geniy8)gbarents be in the ratio of the second and middle classed)3and
and (28) individual hybrids included in the studfferent this is consistent with what happened to many rebeas in

results between fathers as well as different betwerids. the field of the second in the Bagal (Croftenal, 2000;
Through these results, parents and hybrids werdetvinto  Gutierrezet al, 2008; Aguilar, 2012).

three groups depending on the division (Gutiere¢zal,
2008), which divided it into two categories, thesfiicategory
is low-concentration, in which the concentration thie
second from CE is 1% or less and high-concentration
which the concentration of two more than CE is 1ghijle
the division Inghet al. (2012) has divided it into three
categories, the first category of CE is 1% Belovd dhe
second category from CE (1% to 1.5%) the third garte is
higher than CE 1.5%. The results of the first catggvere

After identifying parents and hybrids that are few
low tannins in the early stages of the life of ghant through
molecular indicators using special prefixes, tagnin the
seeds were estimated after the plant reached tyatmt
harvest according to the method mentioned (Peteal,
1978; Singhet al, 2012) after drying Seed on the sun's ray:
solutions were prepared, experiment steps wereoipeed
accurately. More than one sample was taken for &tbler
or hybrid. The experiment was performed. The spsctupy
device was calibrated using a pre-prepared caiiorat
solution, depending on the method presented.

The results show that the highest concentration of
tannin among fathers is Parent P6 with a conceorraif
2,950, while the lowest concentration in father \Wéh a
concentration of 0,825 and the rest of the fathrarged
between those values, while in hybrids the highest
concentration in hybrid 24 was 2,890 and the lowest
concentration in hybrid (48) was 0,860 The resttlod
hybrids ranged between these values as shown ie Bab

Table 6 : Represents the results of the concentration afitian the fathers and camel seeds measured in C.E

b2 c E o (%) c g o (] c g o ()] c E o (] c g o
S £S5 cS h=. EScS S £S5 cS S cEScS i) cEScS
5 %oglﬂ o %ugLU o %uglﬂ o %ugLU o %ugLU
a |5 O £ |F§~ o0 2 g O 2 |F5°0 2 g O
o o o o o

P1 0.975 12 1.330 24 2.890 37 0.990 58 0.884
P2 2.14 13 0.923 25 1.350 38 67 1.240
P3 1.105 14 1,225 26 0.850 45 68 1.840
P4 1.425 15 1.115 27 1.150 46 1.325 78 1.260
P5 1.216 16 1.465 28 0.976 47 1.730

P6 2.950 17 0.875 34 0.935 48 0.680

P7 0.985 18 0.725 35 0.973 56 1.120

P8 0.825 23 1.754 36 1.150 57 [ )

Low tannin Medium tannin [l High tannin
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4 -The relationship of the RAPD markers with the
concentration of the tannins

results of molecular markers and estimating thaitenone
is a focal point in this project in order to detaren the
accuracy of the molecular markers in the futuraljoten of

the concentration of tannin, which does not neegéch the
plant to the stage of maturity only to obtain a ¥ma

vegetative part and because it saves time, eftmdis of

Aguilar  (2012). Tannin
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