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Résumeé

Dans ce travail, nous avons donc choisi les poches de la spathe de Degla Beida
et la spathe méle du palmier dattier comme mateériel végétal, nous avons evalué
I'efficacité biologique des six extraits I'aide de quatre types de bactéries et une
levure, On a constaté que I'extrait n-butanol de spathe male du palmier dattier est
trés efficace contre Escherichia coli / Staphylococcus aureus / Streptococcus sp et
I'efficacité est faible contre les bactéries Pseudomonas aeruginosa et cet extrait est
le plus efficace parmi les extraits étudiés.

L’analyse chromatographique avec spectroscopie de masse (HPLC/MS/MS)
des extraits étudiés (L'éther diéthylique/ Acétate d'éthyle/ n-butanol) il permet de
proposer des dérivé des flavonoides dans la spathe du palmier dattier, ou ont éte
classé environ vingt et un flavonoide diversifié entre Orientin / Quercetin /
Catéchine / dyhdrochalcon / flavanone dans la spathe male et dix-huit comme
Kaempferol / Catéchine / Luteoline dans la spathe de Dagla beida.

L’extrait aqueux brut des spathes male étudié possede un effet hypoglycémie
chez les rats, et peut-étre la raison de cet effet est la présence des composés dans
I’extrait tel que (quercétine et catéchine).

Mots clés : palmier dattier, flavonoides, efficacité antibactérienne, le diabete,
HPLC / MS / MS



Abstract

In this work, we chose the Degla Beida spathe and the date palm male spathe
as plant material, we evaluated the biological effectiveness of the six extracts and
so with the help of four types of bacteria and one yeast It was found that the n-
butanol extract of the date palm is very effective against Escherichia coli /
Staphylococcus aureus / Streptococcus sp and the efficacy is low against the
bacteria Pseudomonas aeruginosa and this extract is the most effective among the
extracts studied.

The chromatographic analysis with mass spectroscopy (HPLC / MS / MS) of the
extracts studied (diethyl ether / ethyl acetate / n-butanol) makes it possible to
propose derivatives of flavonoids in the date palm spathe, Was about twenty-one
diversified flavonoid between Oriental / Quercetin / Catechin / dyhdrochalcon /
flavanone in the male spathe and eighteen as Kaempferol / Catechin / Luteoline
in the spathe of Dagla beida.

The agqueous extract of the male spathes studied has a hypoglycemic effect in rats,
and it may be the reason for this effect is the presence of the compounds in the
extract as quercetin and catechin.

Key words: date palm, flavonoids, antibacterial efficacy, diabetes, HPLC / MS /
MS
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ACCase, acetyl CoA carboxylase; ANS, anthocyanidin synthase; AS, aureusidin synthase; DFR, dihydroflavonol
4-reductase; DMID, 7,2'-dihydroxy, 4-methoxyisoflavanol dehydratase; F3H, flavanone 3 hydroxylase; F3'H,
flavonoid 3'-hydroxylase; F3'5'H,flavonoid 3'5" hydroxylase; FLS, flavonol synthase; FSI/FS2, flavone synthase;
12'H, isoflavone 2'-hydroxylase; IFR, isoflavone reductase; IFS, isoflavone synthase; IOMT, isoflavone O-
methyltransferase; LAR, leucoanthocyanidin reductase; LDOX, leucoanthocyanidin dioxygenase; OMT, O-

methyltransferase; RT, rhamnosyl transferase; UFGT, UDP flavonoid
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e lid of dainal e 55Slall Gl Cpnl Ll aall 8 S0 o i)Y sylaall SV s Glaal
LIDAO BAO Uhasi LS [08] 25l (e (oSull ¢ly cilielime skt (ge aall e cilaw @Al
Uadd e acls Lomatogonium rotatum (s s yaiual) cilas @l o (2016 Ol s )
109] a2l b sl
O & ( 200605541 5 Oran Kwon) slalall (e 4c sann daass LS5 sasall Ll S
e oy @y pasll 5 2eN) A (Quercetin, myricetin) (fwyie 5 OGS Dl A dgas
GsAl 5 ) Republic of Korea caald) Juags 5 [10]ebaa¥) & 5Slall 5 5568 Galiaial
st XS 5 Rgaal) A1 el oo i ouignsl o ) Lpda 35S0 Bypeanl) (2014
[11] a2l (& LSull A g Uyl (e sl cppil
Glaliiue of (2016 Gspal 5) Abeer M. El Sayed iyl (e 4sle duasiall miltull i
G mooall ki e 2y 5 bl e sl 56l jeae d bl @il e Jital
o claliival o3g) Adhe sleg I Jilaall il Al dga e ol Bpie DA (@S iy
Kit Ying Lam _S3 WS [12] aSsidsh) 5 Cuivnd ¢ Ouligayg) sdie cilVsid Js Lo el
¢ 2 g5 e (oSl Aiandl vl Apadlall Jalsall aal Glignygh 05 of oSa (2016 wssal )
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O € 208008 Joo (L (2012 0sals ) Hussain S. A 4x ali (53l sl b <yl
a-glucosidase syl Tt (I @lld G 35 38 g ol B Sl A g i) e Jlad IS8 Jla
lay) il (o<Wl U L s 8 s (Quercetin) O Jlesivd Load 2l (e 5 [14]
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DS A S A jaldni . 1.2 VI

Intens. |
mAU]
x108—:
20
157
o]
0‘5—5 F
o‘o-f \U
olllIsllllIllo”llllsllllzlollllzlslllIalo””;s”lnm;[mml]
S 5 i) A paliidd HPLC ol s S (1-V) JS20
104 02 12 asil) 1.1.2.VI
Lot L WUatll o8 mns sela JDS) Dl Jaaal) Gl (8 aall) 034 i o
S i) S8 Galiiid HPLC/MS sl dudpal) gt (1-VI) Jsaad)
S |+ Ce
S 55 2% | p
Ay o3 gBNAY MS? MS ¢ 2 3 E.
da siial) =& |56 |
- MER
Ol g3 9l :
((clﬂggltl'g) 1249 446.8,418.8,[?[\3;._5'3],360.9,326.9, 25 | 176 | 12
oy ' 307.0,236.9,166.8,112.8 '
glycoside)
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4498,
e 8442.2,838601.;,63936&2236.8, 250 | 34 | o
st | 237.5,69 -8,186.9, 112.9,
Giisysl 44353118
(Orientin) | 1708, | 611,458.5, 316.8, 216.9, 187,
124.9, 112.9 280 | 48 04
1135

2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-[3,4,5-trihydroxy-6-
(hydroxymethyl)oxan-2-yl]-4H-chromen-4-one
Visbow Waada3 a3 Sy

1 /Luteolin-di—glycoside derivative m/z 447, 357, 327 [01]
2/Orientin m/z 447, 357, 327,285[02]
3/ Orientin m/z 447, 357 [(M—H)-90], 327[(M—H)-120], [01]
4/luteolin—(7-O-glucopyranosil)-8-C—glucopyranoside (orientin—7-0-
glucoside) m/z 447, 357, 327, [01]
5/luteolin 8—C—B-D-glucopiranoside (orientin) m/z 447,357,326.9[03]

(Orientin) ¢ syl 4 (2-V1) JS4&

Jorall 8 e se 58 LSO sl (o Gl sy el & (M/2447) 2l )
B (-CH,—OH) ¢yall a8 (e i a3l 418.8 duhaall I d8l Yl (galul
J(M—H)=120] o= i 23327 5[(M—H)-90] »—& = 23l 360 « (CO)
o Lo a L& [(M-H)-120-18] (H,0) i_—iwja o o 41309

04X, 02X, OIXT Gy O sSlall g SIS (e Aaal (AT Lldad ek

360.9 <112.8) 12 &l 85l Ll Lla &l oy sl 85 al3 ea
<186.9 / 449.8 360.7 <112.8) 02 4 2l 5 (446.8 236.9
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Quercetin 404.8 388.8 327.1,293,308.2
99 282.9 272.268.9,248.8,22
7,213, 165,150 147,137
[M-H]"
s 382.9,366.9,350.9,327.0.308. | .
Ovoretin | 218.9.2369 9,299.9,276.9, 250 | 162 |09
272.254.9,246,236.9 227,212
199,180 134
B 343.9.332.0. [M-H]"
Q‘J‘;‘r‘; gfin 315.280,252. | 366,350.9,299 272,275 254.9 ggg 16.8 |10
9,235 236.9.213
Oy S 27125'3’ 1239 412.9. 350.9, 330.9, 300, 4 |1
Quercetin 10’6 9 ’ 291, 253, 213, 196.9, 152.9 '

2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy-4H-chromen-4-one

Wles Wy a3 il e
Quercetin—hexoside m/z [300.9]:178.8,150.8, 106.9, 120.8, 272.9, 228.9,
256.8; Quercetin—3—O-rhamnoside m/z [300.9]:178.8,150.8, 106.9, 120.8,
272.9, 228.9, 256.8; Quercetinuronic acid m/z [300.9]:178.8,150.8, 106.9,
272.9, 228.9, 256.9, 192.8, 168.8[04] Quercetin  m/z 301,179,
151 ;Quercetin 7-O-glucoside-3-O-rutinoside m/z 463, 301,179, 151 ;Rutin
m/z 301,179, 151 [05]  Rutin m/z 300,271,179 ,151 ; quercetin m/z
273,255,151,133 [06] Quercetin-O-hexoside 301, 273, 179, 151 ;
quercetin—3—- O-f—-Dgalactopyranoside 301, 273, 179, 151[07]Quercetin ;
quercetin—3—(O-galactoside ; quercetin—3—0O-glucoside ; quercetin—-3-0O-
glucuronide ;  rutin  (querc-3-O-rutinoside)  300.0284 ;151.0036  [08]
Quercetin m/z 303,285,275,247,257,229,153,149,165,137 [09] Quercetin 3-
O-galactoside m/z 301.0342, 300.0270, 273.0054,178.9968, 151.0038 [10]
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[aglycone A'S-H] nv’z 179
miz I51
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SR Slaaa) () A3lke e Teliy i €l el e 35ms ) 5055 10 509 <08 aeil
165 137,272,300 m/z Llail o Guny v Leal) Juagill 5 i e L) AES ol
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07 «06 05 03 01 Ae.3.1.2.VI

Sl il S8 aliieal HPLC/MS aublasll aulyal) gitis (3-VI) Jsaal

> | . G
‘;'L.'SJ'AS‘ l’;’? A L. N
Ly 51 00 MS? MS §2 3% g
e e = -
e F2E
fg;?)ch'” 138.1,133.9, | 435, 405.6,323.9, 278.9,
heteroside | 120:9,107.9, '195.9, 245 | 4.1 |01
[11] 97.9, 81, ,87.1
380.2,346, | 1000.6,899.8,739.5,677, | 250 | , . |,
266.6, 126 391.9, B5S, 88, s7.1 | 280 |
531.0, 396.7, 362.7, 345.9,
147.8,128.2, | 323.9,278.9 258, 236,
_— 82.8 210.9,188.9, 175, 151, g8, | 2*¢ | °0 |®
e 126.9, 101, 87
Catéchine >
277.3,244.8 [M-H]
1889 169, | 416.0,366.7,3239,289.9, | .0 | £ | g
1489 BBIE, 209, 204.9, 188.9,
' 164.9, [l88, 87.0
264.3,188.9, | 600.6,390.9, 353.1, 266.8, 6 | 07
171,125 205, 188.9, 118, 87.1 '

(2R,3S)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-1-benzopyran-3,5,7-triol

Vil Lgode Gl a3 b€ e
Catechin m/z 139 [12] ; catechin m/z 292, 251.1, 206.9, 177.4, 147, 138.9,
125, 122 [13]; catechin m/z 289, 245, 205, 151 [12]; Catechin (epi)
heteroside m/z 435, 325, 289.1, 253.2 ; catechin/epicatechin m/z 289, 245,
205 [14]; catechin m/z 435, 323, 289, [15]; (+)—catechin standar m/z 121,
123, 139.3, 151.3, 165.3, 244.2, 273.2, 289. 291.2 [16]; catechin m/z 289,
245, 205, 203, 137 [17]; (+)-Catechin m/z 290, 289 (245, 205, 179) [18];
(—)epicatechin m/z 123.2, 139.2,151.1, 165.0, 172.6, 291; Epicatechin m/z
291, 289,273, 245, 205, 179, 151, 139, 123 [19]; Catechin m/z 393.0,
289.1, 245.2, 204.9; Epicatechin m/z 289.1, 245.2, 204.9 [20]; Catechin
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m/z 289.28, 271.02, 244.99, 226, 212.2, 203, 187.5, 175.0, 161, 136.9,
125.1 [21]

4351732 OH

OH

(Catéchine) cpialSl) dow —(8-VII)— J<ill

O sl Gl fe oa agag Ao Jusalad) am/z 151.1 gm/z 139 Lla all sk
Baee bllas o il @lld o aill o oSl (Ko 5 ¢ Jadd il ) e (g5inn paliiudl
. 245 251 4290 « 289 Jis (5)al

(—mﬂ\ u\:alsj ‘f 871 9 3239 c2449 c251 c139 Q\L_&S\ J}@Jéa J\)S’." Q\é Lg‘);i 2\.@.; QA
.(saﬂ\ o3 Aliaall liSyall AiLa <) QA._J\ O ADe 05a g X5 07 «06 <05 03 01
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HO

H H*
%
ot ,OH ﬁg‘
;:[3 W

OH myj= 133

rrfz 160
— [ BFF —
H
HO h OH

OH
mfz 135

OH

mfz 26]

o | ol

HREF

BFF
ik mfz 273 \\

HO OH o H .
H
+ HO Yot
U 5 e HRFJ ~1261h o D
OH " : | -+
t 3
M =126 0 & OH
OH

mf= 165 mfz12%

OH myz 151

iz 147

[22] (Catéchine) (puinlSl) IS8 (e A3l LU ~(9-v1)- JS)

“DAD1, 5.580 (2031 mAU, - ) Ref=0.0C *DAD1, 5.113 (1762 mAU, - ) Ref=C “DADI, 4.673 (1809 mAU, - ) Ref=0.000 & 8.007 of *DAD1, 3.867 (1793 mAU, - ) Ref=0.000 & 8.007 of 1DIETHE.D
mAU o mAU mau mAU ]
El 1600 - 1600 1600
1750 - 1
1 1400 1400 1400
1500 o B
] 1200 — 1200 1200
1250 — ]
] 1000 — 1000 1000
1000 o |
El 800 — 800 800
750 - 1
] 600 — 600 600 -
500 - 3
] 400 400 ] 400
250 o 200 — 200 | 200 o
o o 04 0
T T T T T T T T T T T T T T T T
200 250 300 350 400 200 250 300 350 4 200 250 300 350 400 450 200 250 300 350 400

06 4l UV s 05 4aall UV s 03 4l UV s 01 4all UV s

(Catéchine) s&lSll cliidial Liauiid) (368 dasY) Gkl 2(10-V)-Jsdd)
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+MS, Line, 5.5min (#145), 100%=2250960
204.9
188.9
139.0
164.9 2519 2800
323.9
9 b botli bbbt bl b S5 o7 o
f f Y T T T
100 200 300 400 500 600 700 m/z
+MS2(205.1), Line, 5.5min (#146), 100%=244873
188.9
493.7
14§ 9 169.0 | o 2181 2448 2173
]
T L T . L T 4 T T T T T T
100 150 200 250 300 350 400 450 500 m/z
Intens. - +MS, Line, 5.0min (#133), 100%=1288673
xlosj 139.0
1.0+
: 188.9 251.9
- 151.0 210.9
0.5~
, 87.0 126.0 175.0 236.0 278.9
7 323.9
0.0~ 502 1010 4] J‘h‘ M Lkl n‘wm ‘\MM \”‘ i n“\hum\mu Ll \HJH\ al i 3459 362.7 3967 ,53.“1 °
: T 1 T T 1 T T T T T
50 100 150 200 250 300 350 400 450 500 550 miz
Intens. | +MS2(139.0), Line, 5.1min (#134), 100%=17957
x104 7]
157
, 128.2
1 0;
057 2133
- 58.2 82.8 H 147.8 15‘5 s 267.3
0.0 == T T T < t T T T T
50 75 100 125 150 175 200 225 250 275 miz
Intens. ] +MS, Line, 4.6min (#121), 100%=2133383
x108=
: 139.0
391.9 (03)
899.8 1006.3
1 251.9 1385.8
Ll me el Ly 677.0 7395 X \ 11872 12120 B
Y T T T T T t
200 400 600 800 1000 1200 1400 miz
+MS2(391.9), Line, 4.6min (#122), 100%=46961
553.1
1367.4
823.0
1042.8
346.880.2 643.5 1300.3
458.1
126.0 266.6 ‘ 708.1 h ‘
[ 1] L i ile L | . | l 1601 | f
T T 1 T T T
200 400 600 800 1000 1200 1400 miz
Intens. _ +MS, Line, 4.1min (#109), 100%=2824279
x108 7 139.0
37
2]
1-
: 195.9 251.9
- 87.1 278.9
- 5? 1 | | l‘ ) J 1 \ A 32?.9 405.6 435.0
t f t T T T T T T
'"‘e"j; 100 200 300 400 500 600 700 +MS2(139.(00ine, 4.1min (#110), 900%=28181|
X107~
: 141.9
1.00 7| 107.9
0.75
: 1381 2218
050 94.0
E 133.9
0257 58.0 979 120.9
e |l |
0.00 - T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 miz

07 <06 <05 03 <01 aeall AE<Y Calual(11-v1) J<a
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13 4.i.4.1.2.VI

Sl il S8 aliied HPLC/MS Zalidaill dudjall 5k (4-V1) Jsaal

[24]

> 4w
‘;'L.‘s)“s‘ .ﬁ‘? PURN &S N
Lyl | MS? MS §2 3k g
i i) I EAy ;
s _
S g ?é%g % 574.4.460.9 Ell\l/|6 H8]380 8,344.9 3
5 Ji ., . 4, J, .0, .0, I, 260
oo ],238.8,20 09, e | 18213
Shoone |8.8,178.9 | 284.9,268.9,243.1,223,208,150.9
136.8 112.9
aglycone
Glos W ypans o b 4

[M - H]- ions de dihydrochalcones m/z 301 : 283,268, 225,152 [23]
[M - H]- ions de flavanones; 283,268,151 ; 285,270, 243, 226,175, 151,136,

[M—H]- ions de chalcones ; 283,268, 241, 226, 239, 179,153. [23]

Refadive Abundance

Radadive Abundance

—'L| H — Ll L £| u
3 280,2| 4 !
P ] i
o) YO Q
“I'_..i'-ca-_\Q -5 S '\-\TI.-"E\"-% T,
o o miz 283
m41
-\-\.._\___\__
2413 | a8
ez
517 165% 1m 2 3 4

; g ooz iied 1l 1r.'r:-| 1023 3087 373 234 52 '}ia'lfl‘;f

(0] ’-|h iln
o )) A, [
. | i - _& 41,1 :
§| [aea.1
| T miz 283
| o o | Rl - S b g b
17D MFiaH
et Far ; mEn
136} 1380 1548 |||-Eis'I B LT ST m;n | 2:-|5 2&6-1| 1 |?as
T T T T T T T T T T T T T T T T T T T T T I- - T 1

O3 MS/MS <k (b) «(dihydrochalcones)ossii s yell ¢ s MS/MS “aka(a) (12-VI1) Jsal
[23] (flavanones)csé>d
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m/z 241 kil 5 am/z 283 4dadll e (\CHs 5 15U) s (e a3l m/z 268 dukasl)
Al Absll s e CoHLO lagd e Al
/ 268= [M—H-CH3 J+—/283=[M-H]  :b LS Lladll Qlel jads oo 0 pILAN daually

9 LS Al Llas ) 4Ly L [M-H-CO2]- /239 =[M-H-CO2]- /[M—-H-C;H,0] =141

[23] (F) 05l 5 (DC) sSLiss ell 3 i) JIal —(13-VI)— J<al

RO
e

«(dihydrochalcones)  SLa g el Osd) S o eli O oSa Llas —(14-V1)— J<al
(flavanones) o5& o5l
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"“9"57 -MS, Line, 18.2min (#483), 100%=6596274
X108 380.8
6- 300.0
344.9
4-
- 284.9
460.9
2- 192.9 243.1
1129 1509 Lz08223.0 ‘ o 416.8 l
- . - 477.8496.9 526.4 554.7
0 591 ‘L | 1L ‘ bt Lt s ‘MUW.H. ity oy T4 T
e e L R e o e e e e B m o e e e R A
100 200 300 400 500 600 700 miz
Intens. ™| -MS2(381.0), Line, 18.2min (#484), 100%=750826
x108 7
0.8~ 136.8
. 2
05 38.8
0.4 178.9
027 208.8
N : I 280.8 3089  344.8 .
0.0 e L e e e - T r
100 200 300 400 500 600 700 m/z
ey ey . s
13 4adll Al cala -(15-VI)- J<al)
£
Al AN i) A . 2.2.VI
J PR 2.2,
- -
Intens. |
mAU
1500
1000
500
0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T .
0 5 10 15 20 25 30 Time [min]

DA ) i paldind HPLC ol sibes S (16-VI ) S
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Gl (aliiud HPLC/MS dabdaill duhall 5 (5-V1) Jsaal

- e ie .c' = v I .
Fouusighdl MS 2 MsS $ 25 % b
da i) S
316.7, 290.9,
s 228.9 178.8 366.8, 334.8, 327.1, 292.8,
o= o 255, 178.9, 150.9, 132.9, 3.6 |01
Quercetin 160.9, 134.9,
114.9
110.9
578.7, 415.9, 390.8, 358.9,
Cpnlsl) 322.9, 244, 218.9, 202.9,
275, 226 4.8 |02
Catechine 164.9, 151.0, 139.0, 116.0,
94, 82.1, 60.2
238.8, 208.9,
e 178.8. 136.9 418.7, 334.8, 298.9, 200.8,
= DU 116.9
Catechine 92.9 54 |03
Cou S) 418.7, 334.8, 298.9, 200.8,
S 136.9, 238.8
Quercetin 116.9
777.1, 530.6, 502.6, 454.8,
272.8, 246.9,
Cpnlsl) 419.9, 390.8, 336.8, 290.9,
206, 164.9, 6.5 | 04
Catechine 288.8, 244.0, 226.9,
122.9
184.9,178, 139, 83
820.6, 722.6, 538.7, 442.8,
Ciay
400.7 343, 294.9, 258.9, 194.9, 13.1 | 05
Catechine

108.9

:(Quercetin) (i K1) 5 (Catechine) (uial<ll ciliiia e (geiny (il 13a

23 244.0 226 (164.9 139 Jia Bisan Wai 35 04 02 asdll 53 LSl -

.(Catechine) (piilsl) liiial 3jaae LUad
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ClEida pe 0585 o Leading 138 53271 255 ¢178.9 ¢150.9 Llai el 01 aad) —

-(Quercetin) ;i <1

el dolee Jeud haaa LaG el Y 05 4l -

*DAD1, 12.774 (430 mAU, -) |

*DAD1, 6.420 (2519 mAU, - ) Ref=2..

*DAD1, 5.380 (2262 mAU, - ) Ref=2.360 & 24.654 of .

*DADL, 4.440 (2651 mAU, - ) Ref=2.]

*DAD1, 3.494 (1643 mAU, - ) Ref=

mAU mAU mAU mAU mAU
N 1600 —
400 1000 | 2500 |
1400
30 7 2000 —
800 | 2000 | 1200 ]
300
250 1500 600 | 1500 4 to00
200 800
o1 1000 | 400 4 1000 | 600 —|
100 200 400 7
500 | 500 -]
50 200 o
o
o] 0 0 0
w0 s w0 s w0 x0 w0 w4 200 250 00 30 w0 2% w0 s aw 200 250 300 350 ‘,.
05 Zadll  044aall UV ah 034l UV b 024l YV b 014l UV i
Gl /i S Cliidial dpmdid) (358 Axd¥) Gkl =(17-V1)-JSA&Y
. “ e o
JSA i) Galdiea, 3.2,V
Intens. |
mAUJ
x108:
4
3
2-
1
o

T
30

3% Time [min]

Jsitill Saliiuwd HPLC o) sila S (18-VI)JSill
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Jsiiad) Laliiual HPLC/MS dubidasl) dulyall it (6-VI) Jsaal

LSl ey
] = s .
FITRPENT! MS 2 MS { 35 2% |k
da ikl SRS
O 1) 264.3, 2118, 706.5, 559.5, 468.8, 370.8
i 192.8, 177.8, o e 3.5 |01
Quercetin 327,1272.9, 191.0, 113.0
114.9, 96.9
Cpinlsl) 256.9, 234.9, 220.9, 202.9,
131.9, 117.9 4.0 | 02
Catechine 179.9, 155.9, 139.9, 117.9
624.5, 541.6, 377, 272.8,
Cpals]) 271.4, 105.3,
256.9, 234.9, 220.9, 155.9, 4.5 |03
Catechine 74.1
139.9,117.9, 104
- 366.7, 352.8, 786.2, 528.7, 458.9, 418.8,
o 334.9, 192.9, 334.8, 270.9, 234.9, 136.9, 6.6 | 04
Quercetin
172.9 112.9

(Catechine/ Quercetin) (s KU 5 il Glinial 3haell LUAL ) seldn Jaadls
Ot KU g i€l ¢ Gl liide 35 ag i KA il alitiee Jilat xS0

e &\}'f}!\ 2 5 osSlal e o o&IE 4iLayL (Orientin /Quercetin/ Catechine)
Calal) Gl gha b lgale Joanal) ) ek 38 La 1305 Fansl g Allad Lot ) il ol D1
Al gad) Alladlly
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*DAD1, 6.213 (2843 mAU,Apx) Ref=2.273 ¢ *DAD1, 4.013 (3071 mAU, - ) Ref=2.273 & 20.8 *DAD1, 3.900 (3081 mAU,Apx) Ref=2.273 & 20. *DAD1, 3.280 (3082 mAU, -) Ref=2.273 & 20
mAU mAU ] mAU ] mAU ]
— 3000 — 3000 —
2500 — ]
2500 2500 — 2500
2000 — ] ] ]
2000 —| 2000 — 2000
1500 —| ] ] ]
1500 1500 — 1500 —|
1000 —| q 1 ]
1000 1000 1000 —|
500 7 500 | 500 | 500 |
0 0 0 0

T T T T T T T T T T T T T T L B LA e e e s

200 250 300 350 400 200 250 300 350 400 450 200 250 300 350 400 450 200 250 300 350 400 45

04 4l UV 03 il YV aha 02 il YV ol 01 il UV i

Ol /¢y U Cliidiad dpmndiid] (358 AV Cilidal =(19-V/[)-JS&)

slanl) ABalt 5y By AU Galdiue.4.2.VI

-

0 5 10 15 20 % Time [mi
eloanll ZBall il Ji) A aliiud HPLC o) silas S (20-V1) JSa
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i) Ji A paliied HPLC/MS abdasll dhall mils (7-V1) Jsaall

<l ‘ > - C.
S 032k
Fousighdl MsS 2 MsS § 2|3 & |k

da jida & 2 &

[M-HJ

Js el 242.8, 224.8, 645.4, 542.3, 482.4, 452.3, 210

Kaempferol 198.7, 168.7, 430.6, 394.5, 360.7, 327, 245 3.2 |01
rhamnoside 128.7 300.8, 281.0, 255.0, 226.9,
186.9, 146.8, 112.9, 96.9, 59.1

B sindlS [M-H]"

il 92.9 360.6, 334.7, 292.9, 255, | 250 | 3.9 |02
Kaempferol

186.9, 152.9, 136.9, 93
330.7, 290.8, [M-H]
JgntaalS
178.8, 160.8, 418.7, 378.6, 334.7, 214.8, 250 | 4.2 03
Kaempferol
134.9 136.8, 92.9

Wl asaas Al oilS)ya
Kaempferol rhamnoside m/z [431]: 327, 299, 285, 256 [25]
kaempferol 3— O-sophorotrioside-7—- O-sophoroside m/z ; 429, 327, 285,
255, [26]
Kaempferol 3-O-glucoside ; m/z 447, 285/284, 255, 227 [27] Kaempferol
m/z 284.9, 255.0, 227.0, 281.9, 93.0, [28]
Kaempferol m/z 284, 255, 227, 178.9, 151 ; Kaempferol-3-O-
rutinoside—7-O- b— Dglucopyranoside :593.1 431.1, 285, 284, 151 ;
Kaempferol 3—O-lathyroside-7-0- a— Lrhamnopyranoside : 593.1526,
431.1001, 285.0415, 284.0337, 178.9994, 151.0042 [29] Kaempferol
285.0411 (CysHgOg) 267.0315 ; 257.0449 ; 243.0298 ; 241.0502;
239.0323 ; 229.0493 ; 213.0543 ; 185.0589 ; 151.0040 [30]
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\ 151 134" €—
179 12A: OH
o SN
119 028
OH
OH O

Kaempferol 284 [M-H-H]
255 [M-CH,0-HJ
227 [M-CH,0-CO-H]-

Kaempferol Js il 4 (21-VI) Jal

¢ olial JCaN b mage b LS il ) g alial sae LY Jlaall miy 151 3udaitll 25ns
Gl i e oSOl 06 o il e 5323 227 255 284 1 fie shaes Lla & jsela (K
Callal A3jlae DA (50 03501002 el Al SLSyall G Ake 3gay ) ALY L J g hselS
b Tl Lol Capatl) o5 LSyl S Calilaly L jlm (98] B (e 5 cled Lad L) (S

(Kaempferol) J g i< cildidia (o SLSpall 0l ()6 o Taa oSl
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“iu
g, QI %“
H L3 1143
: o
o r.
il Hn- G
on A
1 i iy, mie 151
-
Ez
Cluercetin
Hn
g, OH 51,_“
——
i 1N 14 &
H ¥ - o
] —
i RDA OH
TREE CaHy0 mix 151
S
Ex
Luteaslin
ﬂi—ll
Hk
i
(14
: HEL
18] a0y, miz B30
-—:
Ez
Kaempferal

E; ﬁ'-“ ﬂl_lr

(FH LR,
f — i
BRIk CFH
I : "‘l.'.i'lu

CHz0 . mie 151

Fa
Aslragalim

Adlide LS ye (ge Uil /7 151 Adadl ) seds -(22-VI)— JSa)

eland) ABal AN clia] aliiuae.5.2. VI

Intens. |
mAU-|
1500-
1000-
soo-

- r . r - < T T -1 T 1T T T T 1T T r r 1 T 7

5 10 15 20 25 30 Time [min

elapd) ABall JAY) clipud Galiiuad HPLC ol e sile s S (23-VI) Jsall
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i) bl paliiuad HPLC/MS bl dufall zibs (8-VI) Jsaal)

LSl ey
Fongi i 2 b3 2§ '
gAY MS MS ¢ 3|3 & £,
A iial S § 2 E
148.8, 204.8,
60.1, 156.9, 204.9, 278.9, 3.3-
262.9, 317.8, 01
323.9, 390.8, 456.1, 640.7 3.5
396.8, 615.6
110.9, 134.9,
178.8, 246.9, | 136.9, - 334.8, 418 3.7 |02
290
60.2, 82.0, 139, 162.9,
162.8, [[85
il 0.8 202.9, 278.8, 336.8, 358.8, 4.6 |03
Catechine ' 463.8, 703.5
280.8, 136.9, | PEERIPIEE.. 370.8, 334.8,
454.9, 418.8 o |os
93.3 318.8, 298.8, 152.9, 136.9
60.1, 94.1, 96.9, 143.9,
95, 120.9, 188.9, 224.9, 243.9, 282.8,
138.9, 247, | 300.8, 322.7, 347.8, 378.7, 6.0 |05
264.8 390.8, 436.1, PEER, 532.0,
591.4
136.9, 187.0, 208.9, 242.9,
288.8 261.0, 288.9, 324.8, , 7.0 |06
454.7
121, 149, 170.9, 194.9,
il 59.2, 73, 116.9,
217.9, 245.9, 273.9, 317, 8.1 |07
Catechine 130.9
345,366.8, 402.7, 441.7
198.8, 262.7, 137.0, 225.0,268.9, 334.9
370.7,-, o EEEE - 9.8 |08
404.8, 440.8, 538.7, 820.7
401.7, 446.5
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ADAe dsas Lintiti) Golud) Jsanll 3 manse o8 LS aadll G GBS Gy a8 1S5 e Ly
(Catechine) (il Cliida (po a8 Al 5 Galdival) 1as il € s i Ay g0

“DADL, 4162 (2626 mAU, - ) Ref=13.395 of N-BUT “DADL, 3.215 (2962 mAU, - ) Ref=13.395 0
*DAD1, 2.995 (2941 mAU, - ) Ref=13.395 *DAD1, 2.415 (1192 mAU, - ) Ref=13.395 of N-BUT2.D
mAU maU |
maAU mAU ]
2500 |
00 7 2500 1000 |
2000 |
2000 2000 800 |
1500 |
1500 1500 o 600 —
1000 |
1000 | 1000 | 400
500 500 500 200
0 0 04 o]
L e T T T T T T T T T T T T T
200 25 300 35 400 450 200 250 300 350 400 200 250 300 350 400 200 250 300 350 400 450
- P P -
04 4l 03 4l 02 4dll 01 4l
< .
oy .. w s s . N
“DAD1, 6.808 (940 mAU, - ) Ref=13.395 of N-BUT2.D “DADL, 5.835 (2381 AU, - ) Ref=13.395 of N-BUT2.D *DAD1, 5.002 (1728 mAU, -) Ref=13.395 of N-Bl
mAU | mAU ] mAU-
] 1600
800 2000 1400
] 1200
600 1500 | 1000 ]
— 800
400 1000 | ]
— 600 |
] 400
200 500 ]
] 200
] o
o 0 ]
. L N L I R I | 200 250 30 =m0
200 250 300 350 400 450 500 55 200 250 300 350 400 450
- P P
07 4adll 06 4xdll 05 4.l
wyy o .. . o ow ok . i ™
(';Aﬂu Aol 958 AxiY) bkl (25-V1) Jad)
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Jeilind) Laliiua,.6.2.VI

Intens.
mAUA

08
2.5:

20

154

104

05

00

S B B e H e e e e e e L B B m e e e e e S e e e e N N
0 5 10 15 2 % 30 3 Time [min]

bl A8l J gl paldindd HPLC e sile g S (26-VI) JSi)

Jsiliadl (aliiud HPLC/MS dabdanll duhll gl (9-VI) Jsaal)

L-u o ) ﬁ: 5 1 3 3
IR MS MS ¢ 3|3 & £,
da kel & 2 &
110.9, 156.9,
79, 100 , 139, 180.9, 225.9,
/ 174.9, 203.0, 2.6 |01
255.9, 286.9, 437.1
230.9
112.9, 150.9, 255.0, 327,
/ 134.9, 148.6, 32 |02
366, 686.9
60.1, 81, 95.1,
121, 135,150, | 57.1,79.0, 100.9, 110.9,
culsd 162, 180.7, | 122.5, 138.9, 156.9, 180.9, 35| 0
Luteoline 202.7,221.8, | 225.9, 240.9, 286.9, 308.9, 3.7
238.8, 275.8, 332, 390.9
293.8,
71.0, 88.9,
/ 178.8, 214.7, 376.7 42 |04
112.8,

Wle sl p: LS 4
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Luteolin—4'- O-rhamnosyl : m/z 327.0, 285.0, 254.7 [31]
Luteolin: m/z 288.8, 255.8, 240.8, 218.8, 196.9, 134.9, 178.9, 146.8, 108
[32]
Luteolin; [33]

OH

OH

Luteolin

[34] Luteolingsd siad SIS oo it of (e Wk (27-v1)
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ABSTRACT

Date palm (Phoenix dactylifera L.) contains a wateay of flavonoids, but little is known about thantimicrobial

effects. In this paper a phytochemical and biolapg&tudy of flavonoids extracted from the male spagrown in
Touggourt, Algeria at flowering Stage is conductédahalysis by TLC chromatography of the three flaids

extracts(diethyl ether, Ethyl-Acetate and n-Butdnioldicate that the n-Butanol phase is rich in fawids
compounds compared to other fractions. The antiobied activity was determined on the strains(Stogptcus sp,
Staphylococcus sp, Escherichia coli, Pseudomonasieq Condida) using the disk diffusion method aid
samples showed an inhibitory effect on the micranigms

Key words: Phoenix dactyliferd., flavonoids, antimicrobial activity.

INTRODUCTION

In recent years, research efforts are under-wayhenpossibilities of utilization of natural sourcé bioactive
compounds for the dietary management of certairordbrdiseases such as diabetes, obesity, cardidaeasc
diseases, and cancer[1]. There is an increasing toevidence that many of the today’s diseasesamsed by the
oxidative stress, which is the result of imbalahetween formation and neutralization of reactiveefradicals.
These free radicals are continuously produced audralized in our body so as to maintain the corstaernal
environment i.e. redox state. These reactive fagkicals are generated due to endogenous sourexdaonple by-
products of normal metabolic processes for ATP petidn [2]

Date fruits are rich in phenolic compounds possesantioxidant activity. The pollen grains of dagm have been
used in Egyptian local practices to improve faxtiln women, and in some locations in Arabia, dats are roasted
and used in lieu of coffee as a hot beverage.

Relatively few pharmacological studies have beenduooted on dates. For example, it has been shoet th
depending on the type of extract used, date fruk jgit extracts significantly increase or decregastrointestinal
transit (GIT) in mice [3]

Date fruit is considered as a folk remedy for tteatment of atherosclerosis, hypertension, dialmtdscancer. The
fruit pulp is rich in phytochemicals like phenolicgterols, carotenoids, anthocyanins, procyaniding, flavonoids

[4]
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Some flavonoids are more selective towards canels and may have the potential for reducing sifiects
compared with other anticancer drugs[5]. The frpitlp is rich in phytochemicals like phenolics, ster
carotenoids, anthocyanins, procyanidins, and Flaitsn Some studies have shown that flavonoids,gbagols and
tannins are able to altering proliferation of caraal [5]

The inflorescence of date palm tree, in its eatdgess of growth is enclosed in a hard covering/lapesknown as

spathe which splits open as the flowers reach raatur. The spathes are removed during pollinatiod a
insemination of date. Spathe has a specific fragrgrarticularly when it is fresh and is utilizedlarge scale in

production of Tarooneh hydrodistilled water. Thiater contains volatile components and is widelystoned as a
beverage to improve heart functioning in local aradlitional health practice. It also possessesgasad and anti

inflammatory effects [4]

MATERIALSAND METHODS

2-1-Plant Material

The spathes dPhoenix dactyliferd used for this study were collected in Touggaatith-east of Algeria in Avril
2012 at flowering stage. They were free of physitaahage and injury from insects and fungal infectibhe dried
material was milled and stored in air tight congiiand kept at 4°C until further analysis[6]

Figure 1: spathes of Phoenix dactylifera L

2-2-Phytochemical Screening
The dry extracts were subjected to various chentiesis in order to detect the presence of diffefgnito-
constituents.

» flavonoids:, the addition of KOH (1%) to alcoholic extractlléo the formation of yellow color indicating the
presence of flavonoids.

e Phenadlic compounds:;5 mL of aqueous filtrate of each plant extract veakled to2 drops of 1% of ferric
chloride. A blue-green color indicated the presesfgghenolic compounds.

2-3-Extraction

Liquid-liquid and solid-liquid extraction are theost commonly used procedures prior to analysisobfghenolics
and simple phenolics in natural plants. They ailetse most widely used techniques, mainly becanfstheir ease
of use, efficiency, and wide-ranging applicabili@ommonly used extraction solvents are alcoholsti{arl,
ethanol), acetone, diethyl ether, and ethyl acthte

Soxhlet extraction is frequently used to isolatvdinoids from solid samples. In most cases, aquemikanol or
acetonitrile is used as solvent. In the literatoeported extraction times vary up to 12 h using éxtraction mode.
Polarity is an important consideration in extragtibess polar flavonoids (e.g., isoflavones, flawaas, methylated
flavones, and flavonols) are extracted with chlorof, dichloromethane, diethyl ether, or ethyl amgtavhile
flavonoid glycosides and more polar aglycones ateaeted with alcohols or alcohol-water mixturesyd@@sides
have increased water solubility and aqueous al@golsolutions are suitable. The bulk of extracti@iglavonoid-
containing material are still performed by simpieedt solvent extraction[8].

Fifteen grams (15 g) of dried male spathe wereegulainn a soxhlet apparatus with methanol. Extractias
performed with 200mL of an appropriate solvent4dn. After extraction, a rotary vacuum evaporato4@&'C was
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used in order to remove solvent. In this experingnsolvents of different polarity were used: wataeethanol, n-
butanol, diethyl Acetate, diethyl ether and petatesther[9,10] .

After evaporation the solvent the residue was diissbin boiling water to obtain an aqueous extr&stroleum
ether fraction was discarded due to its high cdritefatty substances.

2-4-Deter mination of total flavonoids

Flavonoid content in the methanolic extract wasedeined by aluminum chloride colorimetric methodl][1
Briefly, 0.50 mL of methanolic extract was dilutedth 1.5 mL of distilled water and 0.50 mL of 10%/Y).
Aluminum Chloride was added along with 0.10 mL oMlpotassium acetate and2.80 mL of distilled waldrs
mixture was incubated at room temperature for 30. Mhe absorbance of resulting reaction mixture maasured
at 430nm UV spectrophotometer (Hitachi U-2001). Qifigation of flavonoids was done on the basist@indard
curve of quercetin prepared in 80% methanol andlies/ere expressed in milligram quercetin equiva(€E) per
100 g of spathe. [3,6]

2-5-Antibacterial activity:
2-5-1-Preparation of extract solution:
Test solutions were prepared by dissolving theagxsrin DMSO

2-5-2-Antibacterial activity:

» Bacterial Cultures:

The bacterial strains used in this study w8taphylococcus sp and Escherichia amfitained in Microbiology
laboratory, Touggourt Hospital, Ouargla-Algeria.€Ttmacterial strains were grown and maintained driemi agar
slants.

e Screening for antibacterial activity

The disc diffusion method was used to evaluatetiidbacterial activity. Mueller Hinton (Pasteur tihge, Algiers,

Algeria) agar was prepared in the plates as theianfmt the test microorganisms. Sterile filter papiscs

(Whatman No. 1) left to dry under the laminar floabinet overnight. The bacterial inoculum was spre@enly

onto the surface of the Mueller Hinton agar plaissg a sterile glass L-form rod before the extdists were
positioned on the inoculated agar surface. Eactaeixtvas assayed in triplicate. Sterile distilledtev served as
negative control. All the plates were incubated48rh at 37° C. The antibacterial activity was ipteted from the
size of the diameter of zone inhibition measuredht nearest millimeter (mm) as observed from fearczones
surrounding the discs [12].

2-6-TLC analysis

Aliquots of standards and crude extracts were egdaih TLC plate (silica gel). Thereafter; they wkept at 100°C
for 30 minutes for activation and were then coa@édoom temperature prior to loading of sample éexeloped in
different mobile phases below. Components werealised under ultraviolet light (254 and 365 nm)aledected by
spraying the TLC plates with reagent. Flavonoidseweerified in extracts after concomitant runninighvwstandards
and they were visible as yellow and orange fluerasspots [13].

RESULTSAND DISCUSSION

3-1-Extraction yield
The extraction yield calculated by the formula

. . ight d t t
The Percentage extractive value (yield %)= ghtof dry extract 40
Welbht taken for extraction

Table 1.Yield and Color of Extracts

Extract Yields (%) Color
Overallflavonoid fraction  19.4 brown /redbrick
Diethyl ether fraction 1.74 red glass

Ethyl acetate fraction 4.30 Glass/ brown
Butanolic fraction 9.42 Dark redbrick
Lastwatery fraction 3.91 Light redbrick

3-2-Antimicrobial Activity
The results obtained from antimicrobial assay aesgnted in Tables 2,3,4,5 According to Table &.gktracts of
spathes showed variable ranges of antimicrobialiies against 5 microbes.
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Table 2. Inhibition zone diameter (mm) of Diethyl ether extract(DE=5mg/mL)

inhibitory concentration
DE DE/2 DE/4 DE/8 DE/16

Microorganisms

Escherichia coli 9 7 0 0 0
Staphylococcus aureus 18 16 15 7 6
Pseudomonas aeruginosa 9 8 7 7 0
Streptococcus sp 12 9 9 9 6
Condida 14 10 9 8 0

Table 3. Inhibition zone diameter (mm) of Ethyl acetate extract (EA=5mg/mL)

inhibitory concentration
EA EA/2 EA/4 EA/8 EAJ/16

Microorganisms

Escherichia coli 12 11 9 8 0
Staphylococcus aureus 20 13 9 9 0
Pseudomonas aeruginosa 12 12 10 6 0
Streptococcus sp 12 10 8 7 6
Condida 10 9 9 8 8

Table4. Inhibition zone diameter (mm) of n-butanolextract(nB=5mg/mL)

inhibitory concentration
nB nB/2 nB/4 nB8 nB/16

Microorganisms

Escherichia coli 13 12 10 10 9
Staphylococcus aureus 11 11 10 0 0
Pseudomonas aeruginosa 16 11 8 8 0
Streptococcus sp 14 12 11 11 9
Condida 11 10 9 8 8

Table5: Minimum inhibition concentration (MIC) of different extracts

Extracts
Microorganisms MBC (mg/mL)
Diethyl ether  Ethyl acetate  n-butanol

Escherichia coli 2 0.1 0.05 0.05
Staphylococcus aureus 2 0.1 0.05 0.05
Pseudomonas aeruginosa 2 - - 0.5
Streptococcus sp 2 0.1 0.05 0.05
Condida 2 0.06 0.06 0.06

Flavonoids present in plants possess diverse heeltiefits, which includes antioxidant and radiczdv&nging
activities, reduction of certain chronic diseaga®vention of some cardiovascular disorders anthicekinds of
cancerous processes assessed the flavonoid contbatmale spathe during the flowering stage [14].

To obtain the active component related to the antdrial activity, date was extracted with MeOH é&rdtionated
successively with n- butanol, EtOAc and Diethyl ezth Antibacterial activities of these fractions &g
Microorganisms were tested. The n- butanol fracibawed significant MIC values in comparison witle bther
fractions.

The extraction yields were 1.74%, 4.30% and 9.4@8f®fethyl ether, Ethyl acetate and n-butanol retpely.
3-3-Analysis of Flavonoids TLC M ethods

TLC was used for the analysis of the flavonoid extad. was used for the development of the exudatadica gel
plates[12]. the dry TLC plates were observed umélétight at 365 nm and characterize groups of coumls
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Table 6 : Showing theresultsof the TLC for Diethyl ether extract

Reagent Number of probable compounds
Solvent system s spots Rf value [10]
uv2s54 3 Three graySpat0.96 ;
diethyl acetate/ formic acid nm 0.88 ;0.83 ;
e 0.96 Brown / yellow ; 0.91 . . .
/acetic acid / water UV365 Blue 0.96 Brown / yellow ; quercetin0.91Blue;
(100/26/26/11) viIv am 5 0.88Mauve: 0.85Green coumaric acid

0.83Violet 0.91Blue; Flavonoids

Table 7 : Showing theresultsof the TLC for ethyl acetate extract

probable

Solvent system Reage  Number of Rf value compounds

nts spots

[19]
vvess 5 FivegraySpat0.94; 0.90; 0.80; 0.83; 0.76
diethyl acetate/ formic
' ac_id 0.90 Blue;coumaric

/(af&t)',zagg,iga\fﬁ UV365 o 0.94red glass ; 0.91 Green;0.90 Blue;0.80 gr&g iolet; 0 7;‘%‘?{)' ot
nm 0.81Black ; 0.77Violet; 0.76 Blue ’ !

flavonoid-glycoside

Table8: Showing theresultsof the TLC for n-butanol extract

Reage  Number of probable compounds
Solvent system nts spots Rf value [10]
uvess 3 FivegraySpat0.82; 0.77; 0.46

diethyl acetate/ formic

0.83 Blue:caffeic acid

acid L
Jaceticacid / water  UV365 . 083 Blue ; 0.82 green;0.77 Orange 0.66 Blue;  (onioodenicacc
(100/26/26/11) viv nm 0.50 yellow ; 0.46 Orange ’ ge /0.

yellow;flavonoid-glycoside

Results obtained show that in comparison with Nunatbepots and Rf value in similar conditions, mtinan three
spots in the chromatograms, These results indidatadhe extracts rich by compounds.

CONCLUSION

The flavonoids of spathe allowed the inhibition ssfme microorganisms that may be causal agents mog&hu
urinary, intestinal and respiratory tract infecgprndicating that they could be used to cure trdiseases, the
flavonoid extracts showed the best antibacteriiviéd and acute toxicity effect which encouragésluse.

Comparatively minor attention has been given t@ getlm products other than utilization of all pasfsthe date
palm may offer socio-economic benefits to date fasmand other sectors. The results of the presedy snay
highlight the potential importance of spathe ofeda&lm as a product rich in essential flavonoidgufe researches
are needed to explore other characteristics ohspattdate palm.
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Abstract

The spathes of Phoenix dactylifera L (aerial patdlowering Stage) are used in traditional medeiind are also
exploited commercially as herbal drugs for the tmant of diabetes mellitus. the present study tigetes the
chemical composition of the spathes. Method of laogihigh-performance liquid chromatography (HPL@jth
electrospray ionization mass spectrometry (MS) waitmized for the separation and identificationflafvonoid.
Fragmentation behavior of flavonoid was investigaigsing The MS, MSand UV data together with HPLC
retention time (Rt) of flavonoids allowed structur@pectral data for all peaks were recorded in thage of 200-
700 nm. Some flavonoids including three quercedirivdtives (peak8;9;10 of retention time 15.1, 16 16.8
respectively), one orient in derivative(peak 12Rtf17.6 min) and one flavanone derivative (peak®flRt 18.2
min) were identified in negative and positive moualgiag full scan mass measurements anfld§mentations. All
flavonoid derivatives former indicated in flavomigtract of diethyl ether.

Key words: Phoenix dactylifera L Spaths, flavonoids, HPLC-MS/MS analysis.

INTRODUCTION

In recent years, research efforts are under-wayhenpossibilities of utilization of natural sourcé bioactive
compounds for the dietary management of certairordbrdiseases such as diabetes, obesity, cardidaeasc
diseases, cancer etc.[01]

Recently, herbal medicines have received greatasteand have been used as an important part tih lezee in the
anti-viral treatment field since they have relalyview side-effects compared to modern therape(ticy

Date fruits are rich in phenolic compounds possgsantioxidant activity. The pollen grains of dasdm have been
used in Egyptian local and in some locations inbdaagractices to improve women'’s fertility, datéspare roasted
and used in lieu of coffee as a hot beverage[03]

Some flavonoids are more selective towards canels and may have the potential for reducing sifiects
compared with other anticancer drugs[01], The fiputlp is rich in phytochemicals like phenolics, rets,
carotenoids, anthocyanins, procyanidins, and Flaidsn some studies have shown that flavonoids, gh@gols
and tannins are able to altering proliferation aficer cell.[01]

The importance of the date in human nutrition cornem its rich composition in carbohydrate (sugaueh as

fructose, glucose, and sucrose; dietary fiberjssaid minerals (calcium, magnesium, phosphorusspm, iron,
zinc, copper, manganese, and selenium), vitamin#A(A B, B1, B2, B3, B5, B6, and C), fatty acidsiao acids
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and protein (Elleuch M ;and all 2008).Studies hatewn that dates have potent anthocyanin, caratemmid
phenolic compounds (mainly cinnamic acids) anddtaids (flavones, flavonols and flavanones), wHiké most
other fruits, have antioxidant properties (Biglarand all 2009) [04]

Flavonoids are one of the most important groupsi@dictive compounds in plants, which exist in tfeefaglycones
and the glycoside forms showing a diverse strucame: a broad range of biological activities. Flasids include
several classes of compounds with similar strudtangng a C6-C3-C6 flavone skeleton.(de Rijke, H aih2006),(
Naczk, M and all 2004)[05]

Morover, interact with various enzymatic systemsheif inhibition of the enzymes cyclooxygenase and
lipooxygenase results in a decrease of platelétaditin and aggregation, protection against cam@boular diseases,
cancer chemoprevention and their anti-inflammatmtyvity (Yao, L.H and all 2006),( Al-Fayez, M aiadl 2006)
Many other biological activities are attributed ftavonoids and phenolic acids: antiviral, antimigiad,
antihepatotoxic, antiosteoporotic, antiulcer, immnodulatory, antiproliferative and apoptotic ad4f05]

The inflorescence of date palm tree, in its eatdgeas of growth is enclosed in a hard coveringvekEpe known as
spathe which splits open as the flowers reach raatur. The spathes are removed during pollinatiod a
insemination of date. Spathe is commonly called bas a specific fragrance particularly when ifrésh and is
utilized in large scale production of Tarooneh loglistilled water in Fars province. This water camsavolatile
components and is widely consumed as a beveragmpmve heart functioning in local and traditior@alth
practice. It also possesses analgesic and ardaimnflatory effects [04]

EXPERIMENTAL SECTION

2.1.Plant Material

The spathes dPhoenix dactylifera lused for this study were collected from Tougganithe southern Algerian in
March and Avril 2012 at flowering Stage. free ofypical damage and injury from insects and fungédtion,
were selected and used for all experiments. Upavehat the laboratory [02]

Polarity is an important consideration here. Lesdap flavonoids (e.g., isoflavones, flavanones, hykited
flavones, and flavonols) are extracted with chlorof, dichloromethane, diethyl ether, or ethyl atgtavhile
flavonoid glycosides and more polar aglycones ateaeted with alcohols or alcohol-water mixturedyd@sides
have increased water solubility and aqueous al@olsolutions are suitable. The bulk of extractiaiglavonoid-
containing material are still performed by simpieedt solvent extraction[6,1]

2.2.Extraction

fifteengrams (15 g) of dried male spathe were mlage a soxhlet apparatus with methanol. Extractwas

performed with 200 ml of an appropriate solvent (#5) h. After extraction, a rotary vacuum evaporat 40°C

was used in order to remove solvent. In this expenit six solvents of different polarity were usedter, methanol,
petroleum ether, diethyl ether, diethyl Acetatdutanol.[7,8]

2.3.HPL Cand M ass Spectrometric Analysis

Nowadays, the main concerns about natural medipialucts are effectiveness, safety and the quailitiile herbal
drugs (Calixto, J. Band all 2000), (MosihuzzamanaMl all 2008). Consequently, it is essential &ntdy and
measure all the bioactive constituents of medicplahts in order to ensure the biological reseaetiability and
repeatability as well as to ensure enhancing tladitgicontrol over the pharmacological bene fitsl/an hazardous.
HPLC-MS plays a prominent role as an analytical foo detecting and identifying pharmacologicallgtiae
metabolites and/or reactive metabolites (V an@@l9), (Xing, J and all 2007). When compared t@otletection
methods, MS not just allows determining natural poomds chemical structure with known and unknown
structures, but also offers excellent sensitivityow amount of samples within relatively short lgsis time as well
as plays an important role in screening flavonaidd other phenolics (Gouveia, S.C.; Castilho, R010),( Tiberti,
L.A and all 2007)[09].

In the last few years, several mixtures of phesolieve been analyzed with advanced LC-MS/MS equipme
(Kang, H.J and all 2011) (Steinmann, D.; Ganzer&O{1) including various publications dealing wilie on-line
HPLC-MS detection of flavonoids, phenolic acids atkialoids in citrus fruits (Liu, E.-H and all 2018 Garcia-
Salas, P and all 2013) The advantage of HPLC-Mi& isensitivity and selectivity, and the ability tiee tandem
mass spectrometry for the observation of aglycamelsdiagnostic fragments[10]
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RESULTSAND DISCUSSION

In this study, a total of 13 compounds were cherazd. Five flavonoid derivatives of them were mb#guously
identified by comparing retention timegR), UV and MS data with those of the compounds ipresly identified.
The possible structures of another some peakseircithomatogram were tentatively characterized enbtisis of
literature data. The HPLC-DAD chromatograms andltmn chromatograms (TIC) in negative and positivede
of the extracts dPhoenix dactylifera lare shown in Figure 1.

Figure 01 shows ionic current of the 13 naturaVdinoid investigated by LC-MS. The LC conditionsmitted a
good separation of these compounds and were optihfiar further separations of crude plant extractstaining
flavonoid derivatives in 30 min.

Preliminary analysis of UV-vis spectra obtained tbe peaks gave a first indication of the family pifenolic
compounds [10]

Figure 01. HPL C chromatogram of flavonoid extract (diethyl ether) of spathes of Phoenix dactylifera L.Peak identitiesare numbered in

Table1,2and Table3
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3.1.1dentification of flavonoid aglycones (Quer cetin derivatives)
Some detected ions (9,8 and 10) have been preyicebrted and their fragmentations are summaiizddble 1

Table 1.Detection wavelength (1), retention time (T R ),HPLC-M S"m/z

Proposed
Pl?a (rtn:-\;l) A (nm) MS MS? flavonoids
derivative
230 [M-H]* 382.9,366.9,350.927.0,308.9299.9,276.9,
9 16.2 280 272,254.9,246,236.9,227,212,199,180,134 218.9,236.9
10 16.8 [M-H]* 348.9,332.9,315,28(
) 366,350.999,272,275,254.9,236.9,213 252.9,235 Quercetin
[M-H]-
8 15.1 404.8,388.827.1,293,308,29282.9,272,268.9248.8,227, 213, 182.9,165
,165,150,147,137

compounds previoudy identified :

Quercetin-hexoside m/z [300.9]:178.8,150.8, 106298, 272.9, 228.9, 256.8; Quercetin-3-O-rhanteosi/z [300.9]:178.8,150.8, 106.9,
120.8, 272.9, 228.9, 256.8; Quercetinuronic acid {®00.9]:178.8,150.8, 106.9, 272.9, 228.9, 258928, 168.8 [05]

Quercetin m/z 301,179, 151 ;Quercetin 7-O-gluceSid@-rutinoside m/z 463, 301,179, 151 ;Rutin n2,379, 151 [10]

Rutin m/z 300,271,179 ,151 ; quercetin m/z 273,255,133 [02]

Quercetin-O-hexoside 301, 273, 179, 151 ; queré:ti-D-galactopyranoside 301, 273, 179, 151 [09]

Quercetin ; quercetin-3-O-galactoside ; quercetid-glucoside ; quercetin-3-O-glucuronide ; rutinigee-3-O-rutinoside) 300.0284 ;151.0036
[11]

Quercetin m/z 303,285,275,247,257,229,153,149,869,12]

Quercetin 3-O-galactoside m/z 301.0342, 300.0278,0D54,178.9968, 151.0038 [13]

In this fraction, a total of 13 compounds were elterized. Three of them were unambiguously ideatiby
comparingunax (NM) and MS data with those of the flavonoids mresly identified:

Chromatogram peak areas on256nm for quercetgadactoside;256,356 nm for Quercetinhexoside; 85 3
for quercetin-3-O-rhamnoside[05]

171



Abdelaziz Bouhoreira and Blkhir Dadamoussa  J. Chem. Pharm. Res., 2016, 8(5):169-176

- 266, 356nm for quercetin-O-(0O-galloyl)-hexoside#2362nm for quercetin-O-hexoside[09]
- 256,372 nm for Standard compound (quercetin)[12]

Peaks 9,10 and 8 were identified as quercetin digvies by comparing their retention time and MS/Mia2a with
those of the flavonoids previously identified. the positive ion mode, these two compounds shovesdnmon
fragment ions at m/z 165°GA] "), 153 (F°A]%), 137 (P?A COJ'for quercetin, and Diagnostic fragment ions ([M +
H" H,O - 2COJ) and ([M - H - HO - 2CO]) were also observed at m/z 229,227 respectivelydercetin. [12]

The MS spectra of the [M - Hpf compounds 9 (m/z 382.9) that showed fragmeamd @haracteristic of a protonated

flavonoid aglycone. formed from the loss of a ddwmwose (M - H 146] suggested that these compounds were
flavonoid O-monoglycosides.

Scheme 1. The observed retrocyclization cleavages of quer cetin

Quercetin (flavonol) [M+H]"*= 303

The basic fragments produced by C-ring fission wérgetin are presented in Scheme 1. In particthiar,C-ring
fission of fisetin results in 0,ZBand 1,3A fragments that possess equal m/z=137 peaks, has\v@j2A and 1,3B
ones with m/z=149. Therefore, instead of four cbimstic fragments, like in the case of quercatid kaempferol,
only two were observed (m/z=137 and m/z=149). Fiavalid not exhibit the 1,3Bragment as its formation is
associated with the presence of B-rmmgor p-hydroxy-substitution. This was also confirmed bg mass spectrum
of galangin(Hughes, J.R and all 2001)[12]

Major diagnostic fragments of flavonoid aglyconentlfication are those involving the cleavage o6 t@-C bonds
of the C-ring giving two fragment ions which progithformation about the number and type of sulestitsi in A-

and B- rings. These fragment ions are designatedrding to the nomenclature proposed by Ma et a,(M.L

1997). For free aglyconei,jA and i,jB labels reflerthe fragments containing intact A- and B-ringsspectively, in
which the superscripts i and j indicate the C-fdogds that have been broken.[05]

The structures of these compounds were proposest lmas UV maxima (Table 1) as well as fragmentagiatiern
using ESI-MS-MS experiments (key aglycone fragmeifts79 and 151 for quercetin and its methyl deives. In
addition, the loss of 162 Daltons was indicativhekose (glucose or galactose, the most commonrssémand in
flavonoids) the loss of 146 Daltons was indicatdfehamnose, the loss of 133 Daltons was indicadifvpentose
(xylose or arabinose, the most common pentosegdfounatural products), and the loss of 308 Daltionécative
of compounds having the disaccharide structureesg or neohesperidose linked thorough@uglycosidic bond
[10]
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Figure 04:, LC-M S/M S spectra obtained of compound peak 8,M S (A), M S*B)
3.2. Identification of Luteolin glycoside derivative (Orientin derivatives)

Table 2.Detection wavelength (), retention time (T R), HPLC-M S"m/z

Peak | tR(min) | A (nm) MS MS? Proposed flavonoids derivative
[M-HI- —
12 17.6 325 446.8,418.8,396.8860.9,326.9,307.0,236.9,166.8,112.8 | >2*9 Orientin

compounds previoudy identified :

luteolin 8-C-b-D-glucopiranoside (orientin) m/z 4837,326.9 [14]
luteolin-(7-O-glucopyranosil)-8-C-glucopyranosidegiéntin-7-O-glucoside) m/z 447, 357, 327, Lutedlirglycoside derivative m/z 447, 357,
327 [15]

Orientin m/z 447, 357, 327,285 [16]

The fragment at/z447 showed the characteristic orientin MS ionsn& 357 (M-H-90), and 327 (M—-H-120).
The compound was tentatively assigned as lute@h@-glucopyranosil)-8S-glucopyranoside (orientin-0-
glucoside,) [14]

The product ion spectra of the ion m/z 447 of ditediffers in relative abundance of the m/z 356§ of 90 u) and
m/z 327 (loss of 120 u).[16]

Peakl12 ([M-HJions atm/z447) was tentatively identified as luteolinG8&lucoside [10]
The MS spectra of the [M - Hpf compounds 12 (m/z 446.8) that showed fragmens icharacteristic of a
protonated flavonoid . formed from the loss of axdéexose ([M - H 146) suggested that these compounds were

flavonoid O-monoglycosides

Peaksl12 with a [M—-H] ion atm/z447 were assigned according to UV and mass speddtal (Table 2) of this
compound is consistent with the proposed flavostridcture, Luteolin-di-glycoside derivative
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Scheme 2: The observed retrocyclization cleavages of orientin
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Figure 05:L C-M S/M S spectra obtained of compound peak 12,M S (A), M SXB)

3.3. Identification of chalcone or flavone aglycone

Table 3. Detection wavelength (1), retention time (T R ), HPLC-MS"m/z

Peak | t R (min) [ A (nm) MS MS? Proposed flavonoids derivative
[M-H]" 344.8,308.9,280.¢
13 18.2 260 325 574.4,460.9,416.8,380.8,344.9,309,,238.8,208.8,178.9 chalcone or flavone aglycone
284.9,268.9,243.1,223,208,150.9,11.9  ,136.8
compounds previoudy identified :

[M - H]- ions of dihydrochalcones m/z 301 : 283,2885,152 [17]

[M - H]- ions of flavanones; 283,268,151 ; 285,2203, 226,175, 151,136, 1[18]
[M—H]- ions of chalcones ; 283,268, 241, 226, 239, 179,153. [17]

The absorption bands were preliminary identifiedlzalcone or flavone aglycone according to maxebaorption
bands at about 290 and 340 nm. and the othetsydrdichalcone or flavanone aglycone (absorptiombat 230
and 290 nm)[17]
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CONCLUSION

LC/MS/MS analysis of diethyl ether fractions fromet aerial parts oPhoenix dactylifera L(spathes) to the
identification of five flavonoids derivative. Quetin, orientin and flavanone are identified for st time in
genusPhoenix dactylifera L
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Résumé

La Spathe de Phoenix dactylifera L. utilisée largement dans la médecine traditionnelle grace a ses
propriétés biologiques. Cette étude vise a réaliser I'extraction et identification de certains flavonoides
dans la spathe. La matiére séche a été extraite et broyée a l'aide d'eau et de méthanol comme solvant,
et l'extracteur de Soxhlet. Nous avons utilisé la technique d'extraction et décoction par différents
solvants (éther d’éthylique, l'acétate d'éthyle, le n-butanol) de polarité différente, On réalisées les
analyses par la chromatographie liquide haute performance couplée a une détection de diodes UV et
spectrométrie de masse, elle méme Iégérement classer parmi les meilleur méthodes de séparation et
I'identification de flavonoide. Les données spectrales de tous les pics enregistrés dans la gamme de
200-700 nm, L'extrait d’éther d’éthylique comprennent Certains flavonoides de dérivés de catéchines,
Les résultats de cette étude peuvent mettre l'importance potentielle des spathes de palmier dattier
comme un produit riche en flavonoides.

Mots-clés: flavonoides, HPLC-MS/MS, Phoenix dactylifera L, Spathes

Summary

Spathes of Phoenix dactylifera L. which is largely used in traditional medicine due to its biological
properties. The current study aims to verify and determine some Flavonoids in spathes of Phoenix
dactylifera L. Dried leaves were extracted using water and methanol alcohol as a solvent by soxhlet
extraction. We used extraction technique and decoction by different solvents which are (diethyl ether,
diethyl Acetate, n-butanol) of different polarity. The analyses were carried out by high-performance
liguid chromatography coupled to diode array UV detection and mass spectrometry was optimized for
the separation and identification of flavonoid, Spectral data for all peaks were recorded in the range of
200-700 nm. Some flavonoids includ five catechins derivatives in the different fractions. The results
of the present study may highlight the potential importance of date palm spathes as a product rich in
Flavonoids.

Key words: flavonoids, HPLC-MS / MS, Phoenix dactylifera L, Spathes

1. Introduction

Les plantes ont occupé une place prépondérante dans la vie de I'nomme, elles sont utilisées comme
source essentielle de médicaments. Ces dernieres années, les efforts de recherche sont en cours sur les
possibilités d'utilisation de la source naturelle de composés bioactifs pour la gestion diététique de
certaines maladies chroniques telles que le diabete, I'obésité, les maladies cardiovasculaires, le cancer,
etc (Vadivel et Biesalski, 2011). Les fruits de dattes sont riches en composés phénoliques possédant
une activité antioxydante (Singh et Guizani, 2012). Les grains de pollen de palmier dattier ont été
utilisés dans les pratiques locales égyptiennes pour améliorer la fertilité chez les femmes, et dans
certains endroits en Arabie Saoudite (Samy et Sahar, 2012). Le présent travail est une contribution
dans la valorisation, la caractérisation et I’identification de quelques métabolites secondaires bioac-
tives contenus dans la palmier dattier (Phoenix dactylifera L.)

2- Matériel végétal

Les spathes de Phoenix dactylifera L. utilisées dans cette étude ont été recueillies prés de Touggourt
dans le sud algérien en Mars et Avril 2012 & la saison de la floraison. La matiére séchée a été broyée et
stockée dans un contenant et conservée a 4°C jusqu'a une analyse ultérieure [3].
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2.1- Extraction
Suivant le protocole d’extraction décrit par Markham (1982), avec modification inspirée selon la
méthode de Bruneton (1993) (Merghem et al., 1995). Elle est basée sur le degré de solubilité des
flavonoides dans les solvants organiques. Le matériel végétal broyé (30 g) est soumis & une extraction
par I’extracteur soxhlet dans le mélange mthanol / eau (80/20 : v/v) pendant 5 heures, les extraits
obtenus sont concentrés et évaporés presque a sec au moyen d’un évaporateur rotatif puis repris avec
500 ml d’eau bouillante. Aprés filtration, la solution aqueuse est épuisée successivement par I’éther de
pétrole (élimination des cires, des lipides et de la chlorophylle par lavages (v/v)), I’éther diéthylique
(v/v) (phase organique contenant les flavonoides aglycones et les aglycones méthoxylés, I’acétate
d’éthyle (certains flavonoides aglycones) et enfin par le n-butanol (les flavonoides di et triglycosides).
La phase aqueuse finale contient surtout les flavonoides glycosylés plus polaires, les extraits obtenus
sont ensuite stockés a 4°C jusqu'a leur utilisation [04] [05].

S [
1 4

e

Les résultats ont montré que l'extraction au Soxhlet est tres efficace par rapport a la macération. En
outre, le rendementmaximal (%) a été observé pour les extraits de methanol (par extraction de
Soxhlet), suivi de I'extrait aqueux et du chloroforme[06]

Généralement les solvants d'extraction utilisés sont des alcools (méthanol, éthanol), I'acétone, I'éther
diéthylique et de l'acétate d'éthyle. Cependant, les acides phénoliques trés polaires (benzoique,
cinnamique) n'a pas pu étre extraite complétement avec des solvants organiques purs, et les mélanges
d'alcool et d'eau ou d'acétone et d'eau sont recommandés [07].

2.2- L’activité antibactérienne

Préparation des solutions : les solutions d'extraites d'essai ont été préparées par les extraits dissous
dans du DMSO. Le procédé de diffusion sur disque a été utilisé pour évaluer I'activité antibactérienne.
Mueller Hinton (Institut Pasteur, Alger, Algérie) agar a été préparé dans les plaques comme les médias
pour les micro-organismes des tests. Les disques de papier filtre stérile (Whatman n°® 1mm). On laisse
sécher sous la hotte a flux laminaire pendant une nuit. Toutes les plaques ont été incubées pendant (24-
48) h a 37 °C. L'activité antibactérienne a été interprétée de la taille du diamétre de la zone d'inhibition
mesurée au millimétre (mm) comme observé a partir des zones claires autour des disques [08].

2.3- L'analyse par HPLC et spectrométrie de masse

La technique HPLC-MS joue un r6le comme outil d'analyse pour détecter et identifier des métabolites
pharmacologiquement actifs ou métabolites réactifs (V et tout 2009), (Xing, J et tout 2007). Par
rapport d'autres méthodes de détection, MS non seulement permet de déterminer la structure naturelle
chimique des composés avec des structures connues et inconnues, mais offre également une excellente
sensibilité a une faible quantité d'échantillons dans relativement peu de temps d'analyse ainsi que joue
un réle important pour classer et identifier les flavonoides et autres composés phénoliques (Gouveia,
SC; Castilho, PC, 2010), (Tiberti, LA et tout 2007) [09].

3- Résultats et discussion

3.1- Tests phytochimiques

L’examen phytochimique permet de détecter la présence ou I’absence des familles chimiques
essentiellement tel que les composés phénoliques (Flavonoides, Coumarines, Quinones, Tanins) dans
la Spathes du palmier dattier.
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Tableau 1. Résultats des tests phytochimiques d’extraits

Extraction Parties aériennes (Spathes) MeOH/Eau Parties aériennes (Folioles) MeOH/Eau
Flavonoides +++ +++
Quinones + +
Coumarines ++ ++
Alcaloides - +
Tanins +++ +++

3.2- Extraction

On remarque que le rendement de la fraction butanolique est plus élevé, ainsi que le rendement
d’extrait d’éther d’éthylique est faible par rapport aux autres fractions. Ces résultats ont montré que le
rendement d’extraction dépend du choix des solvants utilisés selon leurs polarité, la quantité des
flavonoides contenue dans chaque fraction.

Tableau 2 : Rendement des extraits obtenus par extraction

Extrait Couleur Le rendement (%)
Fraction des flavonoides globale marron /rouge brique 8.95
Fraction d’éther d’éthylique vert huileux 0.7
Fraction d’acétate d’éthyle Verre/marron 1.9
Fractionn-butanol Rouge brique fonce 4.2
Fraction aqueuse finale Rouge brique clair 1.70

A

REEEE

Figure 1 : (A) I’extraction par n-butanol; (B) I’extraction par éther de pétrole ;

- Analyse d'extrait par CCM

(C) les différents extraits

Tableau 3 : Résultats des observations des plaques CCM

Systéme Réactifs Spot(s) valeurs Rf
) ' . UV254 nm 3 Trois taches grises0.96 ; 0.88 ;0.83
acétate d'éthyle/ acide 0.96 marron/ jaune;
formique/acide acétique / UV3§5 nm 5 0.91Bleu0.88Mauve: 0.85vert -
Eau (100/26/26/11) viv vapeurs d'ammoniac .
0.83Violet
acétate d'éthyle /n-butanol/ Uvs%gi?:\gneurs 2 0.93 (Gris) ; 0.89 (Gris)
méthanol/Eau (60/30/1/1) P 2 0.93(Violet) ; 0.89(Bleu)

d'ammoniac
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3.3-L’activité antibactérienne
Tableau 4 : Diamétre de la zone d'inhibition (mm) de fraction d’éther d’éthylique

(DE=5mg/ ml)
Microorganismes concentration inhibitrice
DE | DE/2 | DE/4 | DE/8 | DE/16
Escherichia coli 9 7 0 0 0
Staphylococcus aureus 18 16 15 7 6
Pseudomonas aeruginosa 9 8 7 7 0
Streptococcus sp 12 9 9 9 6
Condida 14 10 9 8 0

Tableau 5. Longueur d'onde de détection (1), Temps de rétention (T R), HPLC-SM" m/z

. Temps de 2 Dérivés flavonoides
Pic rétention A (nm) MS MS (proposées)
06 55 min 250 [M-H] *416.0, 366.7, 323.9, 289.9, 251.9, 277.3,244.8,

(A) ’ 209, 204.9, 188.9, 164.9, 139, 87.0 188.9, 169, 148.9
531.0, 396.7, 362.7, 345.9, 323.9, 278.9,
(OI:) 5.0 min 245 251.9, 236, 210.9, 188.9, 175, 151, 139, 147'2’21828'2’
126.9, 101, 87 '
Catéchine

03 250; 100.6, 899.8, 739.5, 677, 391.9, 251.9,139.0 380.2, 346,
©) 4.6 min 285’ ! ! 187.1] ’ ' ! 266.6, 126

138.1, 133.9,
01 4.1 min 245 435, 405.6,323.9, 278.9, 251.9, 195.9, 139.0, 120.9, 107.9,
(D) : 87.1 97.9, 81,

Des Composés identifiés précédemment : Catechin m/z 139[10] ; catechin m/z 292, 251.1, 206.9, 177.4, 147, 138.9, 125, 122
[11]; catechin m/z 289, 245, 205, 151[10] ; Catechin (epi) heteroside m/z 435, 325, 289.1, 253.2 ; catechin/epicatechin m/z 289,
245, 205 [13]

; catechin m/z 435, 323, 289, [14]; (+)-catechin standar m/z 121, 123, 139.3, 151.3, 165.3, 244.2, 273.2, 289. 291.2 [15];
catechin m/z 289, 245, 205, 203, 137[16]; (+)-Catechin m/z 290, 289 (245, 205, 179) [17]; ( —)epicatechin m/z 123.2,
139.2,151.1, 165.0, 172.6, 291; Epicatechin m/z 291, 289,273, 245, 205, 179, 151, 139, 123[18]; Catechin m/z 393.0, 289.1,
245.2, 204.9; Epicatechin m/z 289.1, 245.2, 204.9 [19]; Catechin m/z 289.28, 271.02, 244.99, 226, 212.2, 203, 187.5, 175.0, 161,
136.9, 125.1 [20]

3.4. L'analyse par HPLC et spectrométrie de masse
Dans cette fraction ont été caractérisés quatre dérivés de catéchineselon la comparaison des données
avec des Composeés identifiés précédemment

Intens-

mau] 1(D

X106 /
159
107

0 5 10 15 2 % 20 % Time [min]

6(A)

Figure 2 : Chromatogramme HPLC deFraction d’éther d’éthylique

504




Revue des Régions Arides n°43 (3/2017) — Numéro spécial — Actes du 5éme Meeting International sur I’ Aridoculture
et les Cultures Oasiennes : Biotechnologie végeétale en zones arides et oasiennes
Zarzis (Tunisie), 19-21 décembre 2016

Intens}
x106 3}
2.0
153
103
0.5
003

87.0
L Ll

204.9

188.9
139.0
251.9
{ 164.9 { ‘ 289.9
T N T A T T

323.9
|

i 366.7

416.0

+MS, Line, 5.5min (#145), 100%=2250960

(A)

!
100

T
200 300

T
400

T
500

T T
600 700 m/z

Intens.
X105
25
2.0
153
1.0

053
0.0

188.9

148.9
w150 s

277.3
!

+MS2(205.1), Line, 5.5min (#146), 100%=244873

493.7

50

T
100

L -
150 200

—T—
300

—TT
350

T
400

T L
450 500 m/z

Intens.-|
x106-

1.0}
0.5

0.0-

87.0

- 60.2 |

188.9 251.9

151.0
175.0
Lutbudi \‘\HM

2109
278.9

126.9 ‘ 236.0
2010 bl ikl
fusdablds il o) gl aall b,

R

323.9
L

) 34153 362.7

+MS, Line, 5.0min (#133), 100%=1288673

(B)

531.0
i Bl

100 150 200 250

t
300

—
350

L — 1=
450 500 550 m/z

Intens-|
x1047
1.5
1.0
0.5

0.0~

128.2

” 1478 1585

$

2133

+MS2(139.0), Line, 5.1min (#134), 100%=17957

267.3

T T T
100 125 150

T
175

T
200

T
225

T T
250 275

Intens =
x1063

203
152
103
0.5

0.07

139.0

87.1
N ol

391.9

251.9
TRTTVIRY Y

677.0 7395

899.8

1006.3

+MS, Line, 4.6min (#121), 100%=2133383

©

1157.2 1385.8
L 1212.0 "

e

T t T
200 400 600

T
800

T
1000

T t T
1200 1400 m/z

Intens.
X104
53

43

23

12

of

553.1

346.880.2 6435

458.1

708.1

823.0

1042.8

+MS2(391.9), Line, 4.6min (#122), 100%=46961

1367.4
1300.3

it

Intens.Z|
x1087]
37

2]

1]

oo 871
. 1 )

L 1ib‘

400

800

T
1000

}1?0.1 ‘ I

T
1200 1400 m/z

il

139.0

195.9 251.9
b il g2 3239 405.6 435.0

+MS, Line, 4.1min (#109), 100%=2824279

(D)

0
Intens. -]
x1043]

1.00%
0.755
0.503]
0.255

m—)
100

0[)0E T

 — o —  ——
200 300 400

141.9
107.9
138.1

133.9
120.9 ‘ ‘

I

81.0
L

 ——
500

 ——
600

700

199.6
N

+MS2(139.6900ine, 4.1min (#110), 200%=281914

2218

T T
120 140

T
160

T
180

T T T
220 240 m/z

Figure 3 : Différent spectres de masse des pics A, B, C et D

4- Conclusion
La présence de dérivés de catéchine dans cette plante est intéressante compte tenu du role possible de
la catéchine et ses dérivés polymeéres de l'activité biologique liée a I'utilisation traditionnelle.
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: La Spathe de Phoenix dactylifera L qui utilisé largement dans la médecine traditionnelle grace a ses propriétés biologiques, Cette étude a realiser l'extrz
des dans la spathe. Ont été extraites la matiere séchées et broyees a l'aide d'eau et de méthanol comme solvant, et l'extracteur de Soxhlet. Nous avons
on par différents solvants (éther d’éthylique, l'acétate d'éthyle, le n-butanol) de polarité difféerente, On réalisées les analyses par la chromatographie liquide
on de diodes UV et spectrométrie de masse, elle méme légerement classer parmi les meilleur méthodes de séparation et l'identification de flavonoide. Les d¢
trés dans la gamme de 200-700 nm, L'extrait d’éther d’éthylique comprennent Certains flavonoides de dérivés de catéchines, Les résultats de cette étude peuve
ithes de palmier dattier comme un produit riche en flavonoides.

ct: Spathes of Phoenix dactylifera L which is largely used in traditional medicine due to its biological properties.the current study aims to verify and determin
x dactylifera L. Dried leaves were extracted using water and methanol alcohol as a solvent by soxhlet extraction. we used extraction technique and decoction
| ether, diethyl Acetate, n-butanol) of different polarity. The analyses were carried out by high-performance liquid chromatography coupled to diode array UV dete
zed for the separation and identification of flavonoid, Spectral data for all peaks were recorded in the range of 200-700 nm. Some flavonoids includ five catec
ons. The results of the present study may highlight the potential importance of date palm spathes as a product rich in Flavonoids.

or, etc. (Vadivel et Biesalski, 2011). Le fruits de date sont riches en composés phénoliques possédant une activité antioxydant. Les grains de pollen de palmier dat
ques locales eégyptiennes pour améliorer la fertilité chez les femmes, et dans certains endroits en Arabie saoudite. Le présent travail est une contribution dans la va

2. Mateériel et Méthodes

eriel végétal

utilisées dans cette etude les spathes de Phoenix dactylifera L qui ont été recueillies pres de
ggourt dans le sud algérien en Mars et Avril 2012 a la saison de la floraison. La matiere séchée a
broyeée et stockée dans un contenant et conserve a 4°C jusqu'a une analyse ultérieure

raction; le protocole d’extraction décrit par Markham (1982), avec modification inspirée selon la
hode de Bruneton (1993) (Merghem et al, 1995) Elle est basée sur le degré de solubilite des
onoides dans les solvants organiques. le materiel végétal broyé (30 g) est soumis a une extraction
I’extracteur soxhlet dans le mélange méthanol / eau (80/20 : v/v) pendant 5 heures, I’extraits
enus sont concentrée et evapore presque a sec au moyen d’un évaporateur rotatif puis repris avec
0 ml d’cau bouillante. Apres filtration, la solution aqueuse est épuisee successivement par 1’éther de
role (Elimination des cires, des lipides et de la chlorophylle par lavages (v/v)), 1’éther diéthylique
V) (phase organique contenant les flavonoides aglycones et les aglycones méthoxyles, 1’acétate
¢thyle (certains flavonoides aglycones) et enfin par le n-butanol (les flavonoides di et triglycosides).
phase aqueuse finale contient surtout les flavonoides glycosylés plus polaires, les extraits obtenus
ont ensuite stockés a 4°C jusqu'a leur utilisation.

activité antibactérienne :
réparation des solutions : les solutions d'extraites d'essai ont été préparées par les extraits dissous
ans du DMSO. | - o Zone d'échantillonnage
e procédé de diffusion sur disque a été utilisé pour évaluer l'activité antibactérienne. Toutes les
)lagues ont été incubées pendant (24-48) h a 37 °C. L'activité antibactérienne a été interprétée de la
aille du diametre de la zone d'inhibition mesurée au millimétre (mm) comme observé a partir des . Temps de Dérivés flavonoides
zones claires autour des disques S (proposées)

'ana|yse par HPLC et Spectrométrie de masse [M-H] *416.0, 366.7, 323.9, 289.9, 251.9, 209, 204.9,  277.3, 244.8, 188.9,
. . ~ . . - . . pn 188.9, 164.9, 139, 87.0 169, 148.9
a technique HPLC-MS/MS joue un réle comme outil d'analyse pour detecter, classer et identifier des
meétabolites pharmacologiquement actifs (les flavonoides), (Gouveia, SC; Castilho, PC, 2010), (Tiberti,
531.0, 396.7, 362.7, 345.9, 323.9, 278.9, 251.9, 236,

LA et tout 2007) 210.9, 188.9, 175, 151, 139, 126.9, 101, 87 147.8,128.2, 82.8

Catéchine

380.2, 346, 266.6,

100.6, 899.8, 739.5, 677, 391.9, 251.9, 139.0, 87.1 2%

138.1, 133.9, 120.9,
107.9, 97.9, 81,
3. Resultats et discussion 1774, 147, 138.9, 125, 122 [11]; catechin m/z 269, 245, 205, 131 [10] ; Catechin (eph heteroside
.. 4, 5 9, : ; catechin m/z 5 : 5 ; Catechin (epi) heteroside
Tests ph_ytochlmlques ; i S .. m/z 435, 325, 289.1, 253.2 ; catechin/epicatechin m/z 289, 245, 205 [13]; catechin m/z 435, 323,
Extraction: On remarque que le rendement de la fraction butanolique est plus élevés, ainsi que le 289, [14]; (+)-catechin standar m/z 121, 123, 139.3, 151.3, 165.3, 244.2, 273.2, 289. 291.2 [15];

rendement d’extrait d’éther d’éthylique est faible par rapport les autres fractions catechin m/z 289, 245, 205, 203, 137 [16]; (+)-Catechin m/z 290, 289 (245, 205, 179) [17]; (

_ , -)epicatechin m/z 123.2, 139.2,151.1, 165.0, 172.6, 291; Epicatechin m/z 291, 289,273, 245, 205,
S I il [+ 9 [
xtrait Couleur % v ‘ ;
|

e u IR "31 179, 151, 139, 123 [18]; Catechin m/z 393.0, 289.1, 245.2, 204.9; Epicatechin m/z 289.1, 245.2,
r | ﬁ R 204.9 [19]; Catechin m/z 289.28, 271.02, 244.99, 226, 212.2, 203, 187.5, 175.0, 161, 136.9, 125.1
Fraction des flavonoides globale marron /rouge brique 8.95 3 ll .]]:[II]T“’Z] [20]

435, 405.6,323.9, 278.9, 251.9, 195.9, 139.0, 87.1

Fraction d’éther d’éthylique vert huileux 0.7 -

Fraction d’acétate d’éthyle Verre/marron 1.9 p— L D
(A) I’extraction par n-butanol; (B) I’extraction par éther de pétrole ;
(C) les différents extraits

Fraction aqueuse finale Rouge brique clair 1.70 . {
i, l..:-LlLL..:LJLJI. h

Fraction n-butanol Rouge brique foncé 4.2

251.9
289.9 323.9
ol il "
! TRy ! ’ h

Analyse d'extrait éther d’éthylique par CCM
3

UV254 nm Trois taches grises 0.96 ; 0.88 ;0.83

acétate d'éthyle / acide
formique/ acide acétique / UV365 nm 0.96 marron / jaune; 0.91 Bleu 0.88
Eau (100/26/26/11) viv vapeurs d'ammoniac Mauve; 0.85 vert ; 0.83 Violet

UV254 nm 0.93 (Gris) ; 0.89 (Gris)
acétate d'éthyle /n-butanol/
méthanol/Eau (60/30/1/1) UV?;::O‘;‘?ESUFS 0.93(Violet) ; 0.89(Bleu)

L’activité antibactérienne d’ éther d’éthylique

concentration inhibitrice
Microorganismes
DE= 5 mg / ml DE/2 DE/4 DE/8 DE/16

Escherichia coli 9 7 0 0 0

Staphylococcus aureus 18 16 15

Pseudomonas aeruginosa 9 8 7

Streptococcus sp 12 9 9
Condida 14 10 9

Ces réesultats sont en accord avec l'activite antibactérienne des flavonoides en générale

L'analyse par HPLC et spectrométrie de masse

Dans cette fraction ont été caractérises quatre dérivés de catéchine selon la comparaison des données

des Composeés identifiés précédemment différent spectres de masse des pics A,B

Intens.-|
mAU | 1(D)

x108-:
207
157

1.0

4.Conclusions
La présence de dérivés de catéchine dans cette pla

possible de la catéchine et ses dérivés polymeres d
Chromatogramme HPLC de Fraction d’éther d’éthylique traditionnelle.




['e= 7y WUGIE AN Ty e 10 AR~ & ) "€ o= WUPGZ AN $07 (¥ Ce A= € (gse "60" =¥ Ce ArsTsty iy SO\ e 10 Are &

¢ Ca ==~ C ie? ($810dS) (enee =T (¥ |2 SCE e o0 (e (o I e




