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Figure (1) HPLC chromatogram of phenolic compounds of chloroform extract from needle

leaves of sample (bA)
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Figure (2) HPLC chromatogram of phenolic compounds of chloroform extract from needle
of sample (bE1)
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141 | 4.44 8.59 | 5.55 --- [ 054|368 | --- 242 [ 525 25.22 | 4.83 152 | 3.97 | 181 | 6.84 eml
e |- 197 71149 (292 | - | - | e | - 972 | 542 - | - | = | - [ 202|601 - | - | 638|526 7.38 | 480 | 1161 [4.09 | --- | - rEl
6.17 | 4.13 | 1.29 | 7.69 --- --- 8.00 | 4.78 --- --- 1330 | 5.43 --- --- 3.10 | 3.78 | 3.88 | 6.01 | 5.56 [ 4.58 | 4.91 [ 5.08 --- --- 1429 1 4.03 | --- --- rM1

4.47 7.98 2.79 4.72 4.61 5.49 5.32 3.50 6.33 4.56 5.25 4.80 3.99 6.64 Stanj;ii)si:w\-)ﬂ\
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Myircetin Resorcinol beﬂicci)l’izxa)(/:-id Phenol iégiléc Sa:;g%é"c Coumarin Luteolin Clnar;'cil(rjmc Vanillin Hydroquinone Rutin Quercetin comQ:zJu‘:xw‘ds

% R % Rt % R % R % R % R % R % Re % R % Re % R % Re % R Sligal)
6.39 | 445 --- -—- - - | 1462|550 | --- - - - 36.5 5.92 - -—- - - 2.64 | 5.31 | 3422 4.82 5.60 | 3.80 | --- - bA2
249 | 445|326 | 4.38 | 1247 | 4.22| 4.01 | 553 | --- - 1.48 | 3.76 30.06 5.95 10.6 458 | -- - 9.332 |1 5.29 | 2398 5.08 224 | 383 | --- - bE2
562 | 448 [ --- - - - | 3209 | 547 | 1267 | 5.62 | --- - 7.93 6.11 - - - - - - | 1446 4.97 i 4.09 | --- - bfn2
10.7 [ 443 | 6.68 | 4.78 | --- - - - - - 43.94 5.99 5.09 457 - - 3082 | 5.08 | --- - 1.02 [3.87 | 1.09 | 6.79 bf1-2
- - - - - | 6744 | 541 | --- - - - - 8.04 451 -- - - - - - - - - bz1-2

24 4.47 | - - - - - - - - 40.23 5.97 5.08 424 | --- - 2578 | 5.09 | --- - 483 [3.87 | --- - bz2-2
1.96 | 441 | - - | 684 | 460 --- - 4.96 | 3.68 16.51 595( 14.94 | 451 | -- - 13.5 [ 5.27 ] 2038 5.07 481 [3.90 | --- - bH2
1849 | 4.46 | --- - | 573 | 465 3.15 | 548 | 2.56 | 532 | --- - 41.04 6.00 - - - - 20.7 | 5.09 | 3.58 4.80 1.42 [ 4.00 | --- - cfn2
141 [ 444 | --- - --- - 8.59 | 5.55 - --- 0.574 | 3.68 --- -—- 4.83 423 658 | 5.034 | 242 | 525 | 2522 4.83 2.15 [ 397 | 1.18 | 6.84 eM2
2367 | 444 | --- - - - - - - - 1.19 6.73 - - - - 3019 | 5.10 | --- - 2.69 [3.96 | 1.19 | 6.73 HD2
590 | 437 | --- - | 524 | 460 --- -~ | 2247 | 3.76 8.38 5.92 4.10 451 -- - 727 | 523 | -- - 1064 | 4.02 | --- - HE2
6.84 | 438 | --- - 1969 | 4.61 | 8.75 | 563 | 898 | 5.33 - --- 11.28 5.96 7.83 423 1066 | 4.712 | 6.41 | 5.13 | 12.02 4.88 749 1395 | --- --- HK2
18.69 | 4.42 | --- - -- - - --- - --- 3.50 | 3.83 17.22 6.03 9.2 4.31 --- --- 2317 | 5.25 | 13.03 5.08 204 1392 --- --- PE2
931 | 430 | --- - 1023 | 4.60 | 2897 [ 5.49 - --- 2197 | 3.76 --- -—- 9.53 4.50 --- --- --- - - - 1996 | 3.98 | --- --- PFN2
2337 | 435 | --- - 3198 | 4.67 - -—- 4.87 | 5.37 - --- 3.52 6.21 12.31 4.50 --- --- 322 | 5.16 - - 1641 | 3.89 | --- --- PH2
2427 | 443 | --- - --- - - -—- 1086 | 5.30 - --- 26.06 6.01 20.39 4.53 --- --- --- - 15.13 5.06 2.82 |38 | - - PS2
e | | - | 172 | 467 | 2749|450 | - | - | 047 |3.72| 352 6.02| 27.49 |45 | --- — | - | 3486 5.08 RE2
1927 | 447 | — | — | - — | - | 1.86 | 3.74 9.04 5.96 6.6 435 - — | 3604|528 | - 444 (384 | - | - RM2

4.47 4.72 4.61 5.49 5.32 3.50 6.33 4.56 4.71 5.25 4.80 3.99 6.64 Stal;;(‘i\jafﬁ\eﬂ\
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Figure (29) HPLC chromatogram of phenolic compounds of Ethanol extract from needle of
sample (pE-2)
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Figure (33) HPLC chromatogram of phenolic compounds of Ethanol extract from needle of
sample (rE-2)
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Figure (34) HPLC chromatogram of phenolic compounds of Ethanol extract from needle of
sample (rM-2)
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Figure (37) HPLC chromatogram of standard phenolic compound of Hydroquinone
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Figure (41) HPLC chromatogram of standard phenolic compound of Luteolin
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Figure (43) HPLC chromatogram of standard phenolic compound of Coumarin
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Figure (44) HPLC chromatogram of standard phenolic compound of Salicylic acid
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Figure (45) HPLC chromatogram of standard phenolic compound of Gallic acid
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Figure (48) HPLC chromatogram of standard phenolic compound of Resorcinol
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Figure (49) HPLC chromatogram of standard phenolic compound of Catechol

mV
12.5 ¢

7585

1Det A Ch1
10.0

7.5

50

25

8593

0.0

0.0 25 50 7.5 100 1256

min

HPLC 4usi alaaiuls Quercetin -7- glucoside ol Jsidll S yall Jiaia (50) JSi
Figure (50) HPLC chromatogram of standard phenolic compound of Quercetin -7-
glucoside

160



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Gl A el )i tas

Vol. (46) No. (3) 2018 ISSN:: 1815 - 316 X (Print) 2018 (3) 2221 (46) laal
mv
£ 1Det.A Ch1

10 . © 5

5
o iE T B e 5 = WO sl 2 s
ARnS ~ cederal @ W FRRrTE NeN D o ¥
b =] o -

0.0 25 5.0 7.5 100 125

mn

HPLC 458 aladiuly Myricetin Zawbdll Jsidll o jal) st (51) &)
Figure (51) HPLC chromatogram of standard phenolic compound of Myricetin

Aaliaal) 40 il U pall e Led ginl Cm e 158 Calins gl g 530 o amd Al il oy
O SLaSAY) C'_NLS_J\‘J\ (= J_..p:d\ da ‘5_5 Cmg_mi A_AG.A 4...33:34_;43 alg Q\ﬁuﬂ\ oda Chaaie] NN
sa2wial) il all (A g gl (5 (e Laiar rasal) omaay il 530S0 & jelaall cilgibiall il g )
P. halepensis sl ysiall s P brutia (=il ssiall e 53l Hiad ibasll bl Leia s
4. Resorcinol @S el e ¥ g sl o ginls "LiliasS Lagliad Sl jelaall 8 1 )i (peiliiall
s Sl g sl & Cinnamic acid @S el pasdileS U g sl 8 S all 0ds ety ol (pa
1Y) any (A LS je Coadid S gl ) ) A daaly JWI XS J W g sl A padiy
oasdyals P, radiata g 53 4 Catechol wS el (ad s 3 (s AN ) 5 & (addi ol e
P. radiatas P. pineasP. brutia g!sY 4 Resorcinol «S el gaii LS oo ,a¥l gl 51 4
P. sP. eldarica e sl 4 Cinnamic acid S el pasiis o ,al ¢ sV 8 as iy ol
Calins | g Lgwdi A gl LS all Gady Las el A g yaall o) 531 3y & (ad iy 215 halepensis
sal 553 (4 53) odsiall Vs gy dns el 15091 Gy Leia JS ) dpasi 3 "Lad
Al oda ol 54yl o) 531 adaas 8 Myricetins Phenol s Hydroguinone s Rutin <ius al)
oana 852Gl LS el aa) il 1aa Je o Eum paa Y (e S uila e Ay ) ghis el JS&
Eoa e Ay paal) @) W) (A8 B A skt A dad 2 pa g s A s paall isiall uia g s
P. sP. canariensis sP. pineasP. brutia) ¢! s¥ aad JUidl Jars (ad il Lailiad
e g 5l lpnan &y jedadll laiall sy A Aglinall 5 (P. halepensis s P. eldarica sradiata
LeisS 5 jas Laas Pinus L. nsivall (uis (e aal 5 Jaa¥ Uy shai el i e J Lea RULiN S 4l
2003 «sasabaall 5 1998 s i) PinUS L. sssioall i (ot 552a) 5 s A5 yal 3 gons
Lot Bl 585 L Conan s dal pall o3 8 L) Jra il o3 A (6 5AY) @lidl) (e 5) 2009 e sl
LY 81 53V J e (0 Adle ddiaidad <ld Lgdl gdul jall 0 ysiaall gl ol 8 la) saa i
o3 <l g Ll sl ) Ui 5 LS iy Lt Ay shall Jad 5500 alag) 8 I3 5 gt L edie dgliiall
Al e (8 2ol ST At i Ay e A8 Ll & gl Ll 58T Al S ya Al
Laalall L) a5 daelnall g Akl Gl ;e S Al o) sl @l alasin) b of dduail
o0 g1 ] Ay ) A sedaall Al 5l el g AlaasSI Al ) o il il g5 081 (5 ,AY
P. brutia g siS 4besll LS el e g 530 dlia o i 85 3l ) 38 21 391 G 358l a5
De sPanshin saa sle aa il 028 (3455 P, pinea ¢ silS L dgie (S ad gl ol @l o cpa 8
1Y) Y i alasi ) A ulsa) e ) s SE a1l (2003) s3T5 Pasqualini s (1980)Zeeuw
Gala;jj ) bl o) 1aa . Gymnosperms sl 3 jas Caaal 4al) &\)_'&\ Ui 8 A nY)
g i )y aat g 135 ¢ ual) alailly Ledalii ) () (5 3an 38 ) Y (A gidl) LS all)
o2 5 HAY) (s ey Ll A83e A ol saaa Cilplana A 6% a8 (e s Al o) LS e o L S

161



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Gl A el )i tas
Vol. (46) No. (3) 2018 ISSN: 1815 - 316 X (Print) 2018 (3) 2221l (46) Alaall

<Luchsinger sSamuel 51966 <Harborne) c— J= Le al& Sl Sl 2l xa (380 g3 Liase oLl
G ol 3 ilme e e La s (81 jall il (85 50 Y Lebmusi o i) o8 o Lale (1987
alaial (ra 3SY) L Al ) LS jall cudaa 281 3 ged AilasS Al 3 g sieall e )il A A
Al ) g ll e 13 5 ey 58S Lgharia e g il slia Jlaa o8 Cplai il elalal
LS e adl G g el COlLST il gal) 5 el 5 Saall Clana 2 il dlaa 8 Y gl
il 4 31 sY) e Luteolin S se oo Al A all 3 Leaniii g Leload o3 Al) <l gid )
Craly ) 3 AiVaal) Laldl (e Jlad S all 138 1 (2010) s3T5 Hwa Krag s 285 s siall
Ldadl s (3oamy o) oSy Luteolin S all o) LS cAllergy dluall () el dalles 81550

.Carcinogenic axta jud) Cluall aa € jall 138 Leplany Al Alaall J3A (e @lld 5 2l )
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ABSTRACT

The study was conducted to determine the kind of the phenolic compounds for
six species of Pinus sp. for used in plant identification and In the chemical study
extraction used method cascade by device extraction constant Continuous Soxhlet
apparatus. for the preparation of the crude extracts from the vegetative species
under study using four different solvents and sequential polarity (petroleum ether.
benzene. chloroform and ethanol) to obtain the extract free of fat and impurities.
then separated compounds by High performens liquid chromatography(HPLC)
technique. and then carried out the process of acid hydrolyses on crude extracts of
(chloroform and ethanol) to facilitate the identification of their compounds. and the
results showed the isolation and identification of 15 phenolic compounds
inclouding (Quercetin. Hydroquinone. Vanillin. Cinnamic acid. Coumarin. Gallic
acid. Hydroxybenzoic acid. Luteolin. Phenol. Resorcinol. Rutin. Salicylic acid.
Catechol. Myricetin. and Querctin-7-glucoside). The results also showed many
differences in the number. type and rates of these phenolic compounds between the
Pinus species.

The results of the present study was to ethanol extracts contain a number of non-
sugary Flavonoids such as Luteolin. and others are glycoside. The study showed the
involvement of pine species studied in the presence of a number of chemical
compounds which enhances the unity of genes and health of the species studied
belong to him and contributed to the study of chemical in the identification and
separation of the species studied in terms of the content of phenolic compounds and
support the phenotypic characteristics and anatomy. and these differences in
chemical compounds between the pinus species could be used as an indicator for

plant taxonomic.
Key words: plant identification. extraction constant apparatus . phenolic compounds.
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