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Abstract

Bioactive and biologically active compounds are important areas that science has recently
turned to in several fields, including food science and food industries, and their presence in
most of the plant and animal kingdoms, which are a source of antioxidants, microbes, and
anti-cancer substances. Cereal and legume crops have the presence of most types of
bioactive compounds, including flavones, flavones, phenols, phenolic acids, and
anthocyanins, which have been diagnosed and identified through modern technologies used
at the present time in diagnosing the presence of these compounds, including gas
chromatography coupled with mass spectrometry (GC-MS), high-performance
chromatography (HPLC), and infrared (FTIR) technology, which diagnoses the active
groups in the studied and diagnosed compounds, and other technologies in identifying and
identifying amino acids and water-soluble and fat-soluble vitamins using the amino acid
analyzer (AAN) technology, fatty acids found in most grains and legumes, and the most
important mineral elements found in different quantities in them. Cereal crops, legumes,
field crops, and vegetables that are widespread It is cultivated in tropical areas and people
are interested in cultivating it due to the diversity of its nutritional value from mineral
elements such as iron, calcium, vitamins, carbohydrates and fats. The germination process in
grains and legumes is one of the important and main ways to increase the ability of embryos
to have active compounds in them. Most types of grains and legumes have been studied and
diagnosed using modern techniques and the most important active groups, hydrocarbons and
other important groups have been identified.
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3 9.18 20.118 Octadecadienoic acid, methyl ester-9,12 Linoleic acid

) Jsaadly (5) JSEN (po Jansl el 72 il e Bam i eliandl 8301 3 Ayiaall (mlea¥] daglio die Loy
Ciblaay Jaciall S e giga)S Ay dadbal) dasde ually dasdiall diaall (aleaSU aga3 38 17 seka (2
duaiy 5 dadll Lgalig gl cis—13-Octadecenoic acid Syl %32.74 iy 6 4 el caaly 3) Ay
n-Hexadecanoic %17.49 iy 2 44y « Eicosadienoic acid, methyl ester-11,14 %30.98
2l acall Octadecanoic acid %5.114uwy 7 Lally cefiadlll asls sa5 anda 83 (mels acid

( Yamagata, K. 2023).&)loud) s
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chromatogram of G-

PR

......

= - lS_LﬂL-L‘Lk—s—/‘ﬂH_... -

Ao lu72 Baas Cuia Bha Ciina sland) 501 UK Cildaay dlatiall ) LS giga S :(5)J<s
Ao lu72 Baay Cuvia By (Rinal dandia jilly deadiall 4iaal) alaal) .(2) Jg

Peak | Area% | R-Time (asst) acdy) Sladl) an)
1 0.67 5.993 Hexadecanoic acid, methyl ester Palmitic acid

10 1.04] 23.698 Methyl 9,1(0—-epoxyoctadecanoate Montanic acid

8 0.67] 22.131 Octadecanoic acid Stearic acid

11 1.481 23.740 Docosanoic acid, docosyl ester Behenic acid

dandia i) GalaaY)
5 30.98 | 20.667 11,14-Eicosadienoic acid, methyl ester Linolenic Acid
3 0.95] 20.119 ] Octadecadienoic acid,— methyl ester9,12 Linoleic acid

Cuia il) Bua Ciia sbaand) 50 GC-MS 408 dadidal) Aladl) clpali-
oy daally Alladl) CSyall GC-MS iy dadial) Aladll clyall aad 10 3528 (3) Jsanlly (6) JSall s
Sy %2.06 S5 Lsy (£)-3,7-Dimethyl-2,7-octadien—1-ol, propanoate (ester) <l 1
Methyl-3-methylene—7--7alal dla) ey G0 83 13 e (gginy As (gome 91)Sg)0n
Tetradecane _<.lly Cyclohexanemethanol, 4-t-butyl-2—-hydroxy s octen—1-ol, propanoate
gy 5 14 Gl @) e daiee e O8I S90)\Sg o0 e 5o %2.21 55 Aoy 2 A
«$all 3 dadlls « Undecane, 3,8-dimethyl dsilall ailewl (g %93 anlin Loy plaiall cull cilisa
G Aol A9)\Sgyne (gpme She %4.24 S5 Ly Benzene, 1-methoxy—4- (1-propenyl
Methoxy—-4-propenylbenzene 3 Methoxyindane—5 ailaul (s %96 (@l dawiy (i dds e
AaSH Al defies dade 5d JSe)lSgme e %3.10 S5 Lwdy 6 Ll Tricosene—1 Syl
Acetic acid, trifluoro—, 5 Heptadecyl trifluoroacetate ailew) (g %94 4lin 4wy Hold degana
2024 (el (s wpi | 234 Anda
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oS S a9 %7.03 S5 4w Pentatriacontene-17 ).l 9 4dddlly hexadecyl ester

Oxirane, dxlall ailew) ey %79 alis duwny Ge)l€ 5335 el dafiee dale 53 J5)lS5 0

Comp Name: 4 Syl

Dimethoxybicyclo[3.3.1]nona-2,4-dione-9,9 3  hexadecyl

sy %87 alin 4wy %11.37 S5 4wy 10 4l Heptadecanoic acid, 15-methyl-, methyl

Methyl s Tetradecanoic acid ileu) (g G9)\S 83 16 Ao (goinn Aatices Al 3 589308 Sy

.(15—-methylheptadecanoate (Weech et al.,2018

H Wi rerrec asw =3 gl

OO =S I PO ||

chromatosgramm of O -

uuuuuu

uuuuuu

uuuuuu

......

uuuuuu

e

o

Cula b B i elanl) 30 AQY) Cibdey Alaial) SN Ll sigaS:( 6 )JS

e 4 B s (b Alladl) Sl (3 )dsas

Peak ] R-Time| Area% Name
1 4.953 2.06 (2)—3,7-Dimethyl-2,7-octadien—1-ol, propanoate )
2 8.517 2.21 Tetradecane
3 8.738 4.24 Benzene, 1-methoxy—4-(1-propenyl)-
4 16.614 4.95 Hexadecanoic acid, methyl ester
5 17.133 ] 28.78 n-Hexadecanoic acid
6 18.432 3.10 1-Tricosene
7 18.497 17.36 9,12-Octadecadienoic acid, methyl
8 18.569 18.89 7-Octadecenoic acid, methyl ester
9 18.767 7.03 17-Pentatriacontene

10 18.831 11.37 Heptadecanoic acid, 15-methyl-, methyl ester
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dolu 72 Cuia Ban i sliand) UGC-MS 4k Laddal) Uladl) clal) —¢

(4) Jsanlly (7) ISl el 3 BN Caldaay aaiall W) Ll g3g0)S Aiay duadiiall Alladll lSyall daulia
S5 4wy (Cholestan—-3-one, 4,4-dimethyl-, 5.alpha $yall 20 ddy Jad S 20 sk
Akl Ve il asmn Os0lS 53 31 o ginn (pae Ss0)lS5rm S %79 4l duiy %17.09
Docosy! trifluoroacetate <,.lls beta.—Ethylcholesterol.24 ; gamma-Sitosterol Lz PORENG JPEP
A (A Oualy sl dogans o giinn dadfias Al ) JenlSrne S5 %2.26 585 Ly 19 Ll
18 4l Ly (Tetradecanonitrile s Undecanoic acid nitrile dailall ala) (pes %88 aslis dawing
e 93 S90S 508 e %2.64 S5 4y Oxalic acid, 2-ethylhexyl pentadecyl ester <.l
Heptadecane, 7- 5 Decane, 5,6—dipropyl dx5Lall ailaul (s %86 (salai dauiy (sS850 18 dasiiona
Al NS89 )08 (sgume SHe %2.58 S5 4y Decane, 5,6-dip )l da6ll 17 4ailly methyl
Weech et ) —Octanoic acid, 2 3 Heptadecane, | axilall ailewly %83 alin Ay )< 53 16
al.,2018, Yamagata, K. (2023

e T e s T - = ] O L IO

chrommatosramm of G-

PSS

[Emm——

e ]

+ e

dolu 72 Blay Cuia Ba Cila sl 5,4 ANCY Cildaay dlatall jld) LdJS giga S :(7)J<s
Ao lu72 Baay Cuvia Bjua (Rina (b Aladl) CliSyal) L (4) Joan

Peak R-Time Area% Name
1 5.318 0.98 Undecane, 3,7-dimethyl-

2 8.515 1.11 Undecane, 3,8—dimethyl-

3 8.739 2.06 Benzene, 1-methoxy—4—(1-propenyl)-

4 11.319 0.92 Eicosane

13 20.472 2.27 Dodecanoyl chloride

14 21.565 2.48 9,12-Octadecadienoyl chloride, (Z,Z)-

15 21.965 6.39 9,12-Octadecadienoyl chloride, (Z,2)-
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16 22.008 2.99 7-Tetradecenal, (Z)-
17 22.195 2.58 Decane, 5,6—dipropyl—-
18 23.746 2.64 Oxalic acid, 2—ethylhexyl pentadecyl ester
19 25.215 2.26 Docosyl trifluoroacetate
20 25.636 17.09 Cholestan—-3-one, 4,4-dimethyl-, (5.alpha.)

HPLC technology ¢\ e Jilud) Ll gigag S 4k -2

Cilite 4 Lessd Wil dsdl o sl Jenil) il aal e 2821 Adle i) Lale gilas <)) 4 s
leia Libe gilag I plosl (s o pmially il Lgapsha oty Lgelydl Jha cdibiaall canll cilaag ilelisall
. GC-MS i Lal sileg <5 (HPLC) dsal) Adle Jild) Ll gilag <

clilly @anall jshall gl sawiy axam L siles KU glsil b HPLC ola¥) Mo Jildl Ll sigas S Caye
Al sda aaaiud . anY) 13gr Cuans 13g) il @hatiall gl o Lol b aaiad 28 ddle L) Ll gilag <6
Jeadl) 401 sy hes aitine Wia 03p b ) (6 Aaiipall Gllad) lays @3 Blsally LSal diga yyaal
Oan dsasall Culill jshally (bl haiall ohall G Gusynall CSHal o golad) Jslaall aigs days o
Lalesl) Aol 43 5 3 HPLC Jassy 6000-5000 Ule Usica HPLC 1) Ll gilag S o~ lind L 2ganl)
Jelim Ll (lisall dands o slae¥ly @il jehl | 8 Jaal) 13 Jlao) o us ccude G Lbead 35l
« column chromatographyLale sise)SIl dgens Blessall sVl & dgasall Culill jshall 2a 8 S )
o ol ity e a Ly Sl e L Ow gia diph o HPLC @) ddle Jiludl Ldle sileg S
deadll Jiany cOlelil) o3¢l dams .cyll) jshally ehariall ol il oy cBDlelill 8 gsully DAY
dlatg caally elall 481 Slialidll Jias 4 dusll Jleaiud 23« (Pipil, and  Saini, (2023) stk
oindY) (aleal)

shiwally slaully elhyeal) deadyll cliand) 53 (o Cilial (s (So 4l Doma, and  Adamu, (2024)x)
dalas o5 @lanally bl Gpshall asaaty V) Jladl Ll Lihe 51509 )S Slead) Cigyh aua died) juiaas ey
Bcomplex. (i de gana slally 4000 clinalinl) asalae

Vitamin E (tocopherol) Jg,s<sil) ymaligh b daulia

Akl aladll (8 Zoanh Bygean Sanlgially degall Dlialidll (e oaal A3 cilielidll 0 B aelid aay
dele 965 725 24 dibiae wlul il Sha Ciia sbaand) 5 ign BB (palid ekt dulpy &3 3) uilgaally
el U Aabiad) LY 2ae PlA E el & sk Jasgd iVl aiill Dolae (Pl L yobas dalial ell
Gy Caall en CaBAT aadll Slaia¥) gy dualaic) ad il ciiy ddele 965 725 24 558 (e ol
ol b ae G elldy dugyaall i) i aiijlie Slaia) cdy JB) g Ciieal il cuiy ccalaY)
yaslly Ll Saly elall paluaial sl Gajll G 83 sl 2 Ge Blie (2 alill didae Y Gl dilasy
Gy ol Aahll a8 dusg el ) (e Jaagl alll ol 5ol ey Al oda aen Y Aualie Lighy sl
daalie die iy delud Cigy 41)lhe 53y Ba Chial dele 72 calul 35 cul€ 3 clal) eyl jlasa)
Calua¥) odgl Sladial Cigy add el cilewsyall calac) dele 96 558 daliy L) cilp Ay B cpalid ol
(8) ISl b mumsall cilaciyall PIA oy ¢ Aaliall Lel) g Al ilawall 3 Bn (i sliand) B (g
.(de Oliveira, and de Alencar Figueiredo, 2024
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(Atomic—Absorption Spectroscopy (AAS)dll cibihall jlga dugs -3

e ggall (aliaial Jad duS dillas dapk o Atoms @bl J8 e daeled) Al palaial dahy aa
easall Johall 13 v daiadll 4asY) £aaS olagig 3l L3 Aaulsy aalll yeaiall Cully (3) Cpee g0 Job
60 o SS) dpra gl Ayl pub 3l Chalall lafy am And) s b gmsall emiall G 2 52l
s Al e abje (Ko Jlly aldl (1) ) desd o Adle Zy sanls)) Al g o yemic
LA Al ) salad) Jeas @T Bya by A Ll salddl Jigad Ao dgnylall s3a adian Jas dlica dawsy culs
Aigl) 8 Bagasal) A adel caleaieV) dayd caaliB Cum ol oda Alauls Aeaiaa) Gpcled) 8Dl kg
die ddsaall 2adY) dolie¥) lalls & G (aidiy peaiall 138 35 e byl Qi dined dya) jeaiall
25l Johall 138 2ic daiadl) 1Y) S Jagg atom exited s)liall Al ) 8,3 Jasg e 25+ Jsb
s Bdien Ald e Lo peaie e ISl A oda Saatiy AndY) jlas (b oasall jeatall LA e 5aly
csall s ((Pipil, and Saini, (2023 ). 4 pald Sy aie peaic IS Y deadll Glilee ) 4alal)
adbaal) lgihal (& palaally clisebiadlly LNy Geaally g plly laas Sl cled duh) 4813 jualic (e
L) o a3V Jae skt (s o yealiall 038 dgng Cilitng ag s iy slugedly Ay Cpial) (pa 2l
( Yousuf et al.,2023) bilall 8 daalul) cligKall sda 5al) 8 age o0 L) Caaly Cus

Jaati ) Aaala) 23y Cgonll e Al cliadd) 53 ) Comettant-Rabanal et a/(2023)
A 8 Aag ) sinally Aseddl jealiall 55 ¢ ane yaie20 (e STy gl IR srae by Cilial
leie gl OIS Al cOlelall DA e isall Jaailly Aally A8l 8l Cans CRBLS 3 cAagdyl) cliagd)
& ofgnlleZn and Mg) P (Na Mn K Fe ¢ (Caas Leal &b dree palic duld cilbigise paas
dogine ADle s cilKse lisigyly Caleall Gligine & lidlia) cplall el 3 (el 5,0 Al Il
alie (i lls Zn P oM« Fe o (PCIY ¢ysSall Qabaill (g eclilly shensilly (g l) cpmng aally il oy
S 58 35299 PC3 s K 5 Ca s PC2 Mg 5P 5 PCl Ca & duual) Lalal) pneat & € J<a
L hame 058 o 0Se Ll ) dngall dad) LLel) G Clisgyally olaall Clliginal oSal culall (e
byl eleandl 5,3 el Augdanll 5agall dal e cilisall

a2100 [alé g Saa Bangs dvitnall jualiall aid (6 )] Jgaa

anss| s | des|  uia| sy iy | pabat | assantst) | ey ey i
0 0 0]19.950]392.75 101 18.200 9.75 Cule & lg

0 0] o0]23.220 506 17.200| 31.5| 34.00] dclu72cuiayls
10.950 | 132.43| 12.750) 15.200 | 19.800 Cuda S S
0 0 0]18.810]401.75]1720.120 | 19.440 | 25.300 | 724slu cusia §jua

(FTIR) Fourier Transform Infrared ¢)jeal) ciad dady) 4% -4
Glagall Gy Aall 2adlly ehanll 2asY) o o S dibidl 4 infrared rays eleall cas .Y
O J8 ang 06K LS elpanll dadV) A8l (e 3 ehpeal) cant AadV) A8l ()6<8 Sllg cCingg Sl 8yudl)
e Camaiiy (o) Al 8 ehan) i Aty Cauge Sl dedl (e el Lanagig Ll (Sl celyanll Al

(Abbas,2021). « clally lsaally StV anen o sl aadll (e sl (Ghall & luaall
paeladlly ddasyal) olgall S 5ig Alladll LSyl G 8 AsY) Ll e ehpand) cont AedN) Capla A a3
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it Aad¥) Cillae uy AibesSl GG el G oaalgiadl all QS e 3558 slacly Al dudulas)
e i) dilaudsy (Sa WS (AibesSl GLSHA 8 function groups dlledll aoelsall e oyl o slyeal)
Lphall ALl Saall (Kay Gl ¢ finger printa; Lals i 4l (e JS Y elldy daiad) el
C=0 Uil dcgana & AY 00 e lpaliaial Lum Y ) gaalaall ey JSY) gaslaag dplaall ey
dcgeaa CH 2 liddl degana OH JuuSagll degaaa NH V) degaae SH Juaalillll degans
CH.3 il

oaally sleanll B gl e Digdal) Gluall lyeal) ciad 22830 o) Magbool,ef a/(2024)aun
ela¥) 22l ) asall s3a agats 1=anl 047 5 1-anl 022 G cangli sl ddide aia b Y15 Olasalls
lgd Gany Sl dadaial) a5 COOH Aol desane Jidh dpaa dajs @lllia o) LS O-H clall disal
ve il s 4 C=0 5 CHO 4usislly danlgall aaslaall ) asad ajag cdlladl) pualadll (aliaial
C=C.5C=-N;C=0 wualadll 1) 253 ng) Tl o5 1o 1510.26-1539.20

dpnall) Lilla 8 cliial) o ol b Alastioaal) dpandinl) Gohll o elyenll cint 23 ilal) Jalatll 2ay
G gl QLS addn o 3 ¢ snaa Glia (058 lelelil daiy lijall @il Gigas ve Sl
Ll Jilas DA e ,98) Alad palaey dially i) aaelaey diislSl de ganaS Allad paalae o (g0
dc gane el il Dndl (Yl & Al poslaall aalgi Tagl 3 divie joally divial) LI du)all a8
LSs (Romano ef al.,2024)wla) dulee ¢l 4gin) (205 Liil) il 500 @lldg diie pual) V3L 8
B seh Laagl Y e jually Eusall VLU eheal) cat Aad¥) Ciah (9) JSAN L Glawiall Caag
C=C,C— pualaal elud¥) Tl 3903 aalaay CH2 Jisd) pualaa A 2583 il paleaial) (e diane
Dadly el eWlll &3pSiall iall Adaadle (Sarge WY degana a5 daila dileg)) ClSye Hsekas N,N-H
(7) ol Pla (40 A

Adladl) aalaall g:.mm BU YN EVEE
e Gl eyt |
C-O-H, 3
C-0O;,C- Amide ]
C-C-H, Amide | Carbox Ester Methl— ':h
C [IN-H, Methylene | OH,N-H
C-O-H IC=0] yl C=0 Cc=0 CH;,
1151,90 C—-N —CH 2925 3316.5
1400- 1652 1709 1745 2854
0 1538
1150
1157.29 ;}?‘)’
1080.14 | 1342.46 | 1539.2 3522.02 ,“
1651.0 1745.5 %
1043.49 | 1246.02 0 - - g 2858.51 2927.94 1 3412.08 3
1024.20 | 1157.29 3396.64 |
933.55
1157.29 =
1516.0 3408.22| =
1080.14 | 1425.40 1658.7 1797.6 | 2856.58 2926.01 .
5 - 3373.50 | 3
1024.20 | 1244.09 8 61 2517.10 !
3010.88
931.62
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slpaad) Ciad dadY) auise (9) <&

Relay amino acids in protein gl & diua) Galeay) gl —:la,

Proteinscilisig !l

%23 GeaaSols 51 sl e LikaS S5 Polymers: Gy uSll sdies dugune dge e Bl
e gsiad L) Galeaa¥l e Glaag (e OS5 0] shady %3 cuySy DT Gimgrary %16 (s i
(2018¢pma) Baawtia dpadi Alidis o (andlly sasly dpadi dladss

o @iy eV maeal wla) GsSally gl eie OsSh AN dplid) Bassll o dia) (aleal) ol
HAaialy Al 50)lS e gana
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L) mlead cla¥) Wl gl AuaYl (mleall s5ine Jars 533 of  Rather ef al(2023) ¢
Opmasalll Jae Lo Zuala¥) Auisa) (mlaa¥) sl Jangly el s o \SI o Ay uliiig yally donslasd yually duclia)
2 ) ) Galally DSy sl e duald 5l Ael) Galeal) (g5ine ey Cuend &y ¢l
oo Js Jae alasy cilisabidlly 53uSY) Caliaey galaally (g yally 8N 1 Taga Daan agsall  aa3g
ol Ll & shaall oyl
Sl sl e glsil A e adilly L) ddee il dus g (Usman and  Bolade 2017) ¢S«
Y] palaal) G Bl g L)) Lassl Wl (saay led de¥) GalesV) (gginag copnglly Gunally
LdYl gl 82L) Oy Ofisn aefarde 348.15 335.5 Gn caglp Auiall gl Al aadly daala)
cilifig g b Chan e dagind Wl Ll A il Joall (and Sl g e JaSaS daaa) 4l agaall
Bl ailly la¥) dalee Oly ¢ paddly 5)ll5 535 Alaiall 2ay dsaaY) dus (e agin (et oa elaull B3N il
Dlgind e Jen @A Saigolly eyl blasy cagall Lucaly) hlaal ellly Lwe¥) (alall gsine e
Ofisfisas (Ufan ptfarle 33.6-32.1) (s e Aial) (alaal) ad Pl Gag chansylSlly clis )
atforle 18.9-17.2) (uals (0fisy atfprle 48.1-45.6) oV Usidy (0idisy pbfprle 24.7-22.4)
Lalaieg dehy g 400 Y) dabiie cililliia (o i Cul€ a2 JS L (Ois 0 atfatle 9.7-8.7) Clisifis (s
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