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Appendix 1: Phytochemical compound detected in Ajwa dates hot % using
UHPLC-ESI-QTOF- MS/MS &
Peak RT m/z  Major fragment  Compound Formu eference
(MS/MS) N
1 0.32 175 90.96, 102.91, Penylvaleric N -
118.92,130.97,  acids
146.94,
2 1.154 1064 365.16,541.20,  Unknow - ' -
718.08, 847.80, '\d
1022.16, ’
1064.06 [ c}v
3 1.378 879 175.00,351.01, AL
527.02, 703.19, \,‘Z‘
791.66, 879.81 &
4 1.60 195  74.88,86.93, - é -
128.96, 177.04
195.09
5 1.715 -
6 1.883 (Farag et
al., 2014)
7 2.164 -
8  2.556 ’3&\ -
9 2% Oleanolic C30H4s03 NCBI
% acid
IQ.S 4 . Unknown - -
221.16,270.17,
339.12,357.13
425 130.98,425.19 Acyl sucrose  Ci7H2901 (Farag et
2 al., 2014)
2 3.173 293 131.04,173.01,  Unknown - -

293.14
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13

14

15

16

17

19
20
21

22

3.286

3.567

3.905

4.129

4.353

4.465

4.577
4.689
4912

5.079

5.413

7.474

7.752

452

269

273

150

644

329

714
828
542

309

540

529

721

303

174.03, 293.10,
336.08, 434.19,
452.15

124.95, 136.92,
183.00, 269.13,
251.13

129.00, 201.12,
192.96, 229.20,
255.12, 273.09,
108.96, 135.90,
150.03

165.00, 195.07,
225.17, 378.96,
418.21, 482.04,
608.24, 596.30,

Unknown -

Ci15Ho0s ( agt
4)

Unknown - A
Tartaric acid C 06:

Apigenin

NCBI

Unknown

626.31, 644.22
171.12,211.15, i '_\C}v
229.19, 311.31,
32927 \,Y'
678.65, 714.45 - A -
790.78, 828.57 ; é\ ;
241.03, 300.07, & -
542.06 \ ®)
171.16, 195.12, % Unknow P iy -
209.22, 2% HT N
270.00, 309. 0>y S
241. 27, Puni lagin% - -
299\%.33# ~\<°
5 3 % N
22 , 279.25, soqu: in  Cx3HO1  (Faraget

é acéta§ 3 al., 2014)
279.31 @@Wn - -

8, @mown - -
2 .09, O
306. 125
241. @ Hexosyl - (Hong et
52 luteolin al., 2006)
b') é\ sulfate

24 ;.03, 2'{6.26, Chrysoeriol CH2101  (Faraget
299.16:481.33,  hexadecyl 4S al., 2014)
541.1 sulfate
151.06,240.96,  Unknown - -
287.14,367.15,
529.17
241.24,269.30, Unknown - -
721.50
96.85, 135.00,  Unknown - -

134.52, 151.03,
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32

33

34

35

36
37

38

8.030 297
8307 722
8.696 804
9.195 255
9.694 283
13.196 833
13.420 832
14.090 366

165.00, 226.08,
241.02, 264.08,
287.07, 304.05
183.08, 253.32,
297.28,279.24
241.23,270.38,
722.53

744.48, 768.64,
804.56

255.24

283.30

617.65, 797.66,
833.61

616.61, 634.68,
796.67, 832.62
1144.96, 187.04,
205.10, 277.15,
307.08, 367.14

Oxooctadeca -
noic acid
Unknown -

('}-Y'

Cs9H4 Farag et
lignan 8 al., 2014)
Palmitic acid  Ci6H310 (Farag et

al., 2014)
Unknown
Unknown

Unknown
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Appendix 2: Phytochemical compound detected in Ajwa dates cold aqueous extract

using UHPLC-ESI-QTOF- MS/MS.

A\ w 4
Peak RT m/z  Ms/ms Compound Formul {c‘enc
a ‘ f
1 1.155 908  174.96,365.04, Unknown -s -
541.16,732.21,908.14
2 1.490 352 78.87,84.96,112.92  Unknown

130.92, 177.00,
192.96, 230.52,

291.96, 333.36, 96.96,
86.92, 78.87, 156.96,
260.96,274.01, 351.99

3 1.603 377 161.07, 143.04,
233.13, 323.19,
179.10, 221.11,
341.19,377.13
82.00, 127.97

135.96, 178.08,
208.10 269.10

287.17, 313.2

4 1.771 128
5 2.107 535

<~
\of
Caffeic “yacid .\d, +

4 g

SN
- &

6 2.332 401

131.00, 203.07,
293.16
135.03, 179.06,
221.08 251.06,
281.12, 341.14,
421.06

dimethyl 19-[(-
Dglucopyranos
yl)oxy]-19-
oxo-ent-labda-
8(17),13-dien-
16,15-olide
derivative

Caffeic
derivative

acid - -
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10 3.230 421 135.03, 179.06, Caffeic  acid - -
221.08 251.06, derivative

281.12, 341.14, Y’
421.06 \

11 3399 179  134.99 Caffeic Acid ; c') ;
179.04 A

12 3.680 744 420.22,582.22, Unknown i ;
744,27 T

13 3.848 390  147.04,176.09, Unknown \, ;

191.09, 330.13,

390.20, 375.12 i

14 4.016 541 96.84,241.14,284.16, Punicala l—
299.16 541.07 '\d

15 4353 601 565.44,601.36 ’ Y"

16 4.521 715 678.56,714.53

17 4.744 345 171.12,201.12,
327.26, 345.27

18 5412 541 % 10 (Farag et
al., 2014)
19 5.579 481 -
20 5.745 311 -
21 6.300 ’QSS. -
22 6.522 ) p Decanoic acid - -
¢ ) 4 C') derivative
23 6 8 41.25, 5%’ Unknown - -
4 38
24 46 571 941.07,25823, Unknown - -
409.2&,\ 1.29
8.301 281 281.34 Stearic acid CigH330 (Faraget
2 al., 2014)
9.024 671 255.29,391.30, Unknown - -
671.46
27 10.51 707 241.26,707.47 Unknown - -
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Appendix 3: Phytochemical compound detected in Ajwa dates methanol extract using

UHPLC-ESI-QTOF- MS/MS

Peak RT m/z  Ms/ms Compound Formula e@c’
1 1.874 337 84.96 161.07, Unknown - i
275.13, 305.11, -\
337.13
2 2.154 414  208.08,252.24, Unknown R -
324.02, 370.18, \,
414.16
3 2.434 355 209.09,269.07, Apigenin q ; ;
191.04, 337.15, derivative '
355.15 '\d
4 3.106 426  264.12,366.18, "
426.18
5 3275 540 378.19,450.17,
480.21 286.16,
360.16, 522.19,
540.12
6 3.668 582  420.18, 567\
582.19
7 3.893 541  96.84,24 g (Farag et
o -‘hex:Iyecyl O 4SS al,2014)
S at% 6
8§ 4118 329 ,304@. ; ;
et
kltagic acid
9 4230 305 : $ éqjmown ; ;
287.22, 305 M
10 4.622 79 12 .57 &%Unknown - -
11 5.07 66 22‘4. ]2%')(_; Sphingolipid  C7Hs3sN  (Farag et
506.347566.3 conjugate I1I OoP  al., 2014)
12 @,99 38300 45@ Unknown - -
% F < 08, 7s-b9,
739’.29@6944
13&.574 297 183429197.04,  Oxooctadeca - -
297.21 noic acid
% 5909 311 170.14,197.14, 15,16- - -
239.19, 183.13, dihydroxy-
0 311.27 92,122
octadecadien
oic acid
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15

16

17

18

19

20

23

6.188

6.299

6.467

6.914

7.082

7.360

8.307
8.919

9.697

11.19

12.31

13.99

293

325

480

507

567

452

281
591

96.91,185.16,
249.32,293.25
170.16, 183.20,
197.25, 239.33,
325.56

78.93, 168.30,

242.39,224.41,
255.50, 480.31
224.10, 242.15,
281.31, 506.32
224.13,242.19,
281.33, 506.33,
566.30

153.00, 171.00,
378.35, 452.31
281.32

279.25, 171.10,
211.15,293.28,

591.42

240.96, 255.26

5
329.28,311.28(;} 3 3
kno .\O- -
279.25, 5
SIS

Decanoic Y'
acid \
derivative %
Myricetin-3- Clezﬁ\ NCBI
galactoside

Unknown

N

Unknown i - l -
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Appendix 4: Phytochemical compound detected in Mariami dates hot aqueous extract
using UHPLC-ESI-QTOF- MS/MS

Peak RT m/z  Ms/ms Compound Formula

1 0.611 376 179.05,341.14, Caffeic acid
161.04, 221.09, derivative %
377.12 .\

2 0.948 379 161.04,221.07, caffeic acid
179.07, 343.14, derivative Y‘
379.10 \/

3 1.733 377 161.04,221.10, Caffeic acid -
341.16, 179.04, derivative Y'
377.11 |

4 2.126 378 162.00, 179.04, Caffeic '\d -
222.12, 342.12, derivative ’ v
360.24, 378.12 [ _\c}

5 2519 215  113.00, 179.08, a01d -
58.91, 124.96, \,‘T
197.16, 215.08 X

6 2.687 181 100.93, 163.05, Wnowr?\ é\ -
181.08 (')

7 2911 372 178.08, 28615,\U ow O -
312.14, 17 # ,‘\'\
286.15,3 0 (,}
22611‘% <3—

8 3.527 543 2430 %’glc - -
46 oS \

363

S

227.10,437.04,

211.11, 255.09
88.95, 221.04,
179.07, 343.22,
379.10,
137.04, 177.05,
205.15,231.01,
259.09, 273.02,

X

hydroxybenzoic

acid derivative

Caffeic acid - -
derivative

Unknown - -
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14

15

16

17

20

21

22

23

26

4.706

5.099

5.436

5.661

5.773

5.998

6.671

7.063

325

324

413

355

361

359

323

10.543 377

291.13, 319.08,
345.12,363.13
162.96 183.00

235.20 307.20,
325.20

89.00, 208.15,

288.14, 306.12,
238.03, 324.12
163.08, 341.16,
233.04, 269.16,
395.28,413.04
122.03, 337.13,
191.08, 179.06,
311.14, 209.09,
208.11, 269.14,
355.16

88.94, 161.04,
317.16, 343.19,
323.16, 361.12
88.92, 233.16,\
268.98, 341.19,

323.13

.34
59.07, %RTO
143.0@5.14,
341.08, 161.04,
233.09, 323.15,
359.10

112.96, 179.06,
305.24, 323.14
161.04,1 79.09,
341.19, 215.09,

Unknown

Unknown

Unknown

Apigenin
derivativ

ffeic acid

Oderivative

Caffeic acid
derivative

Rosmarinic

acid derivative

Unknown

Caffeic acid
derivative




27

28

29

30

31

10.993

11.217

12.059

13.907

14.693

359.16,377.14
161.06, 179.10,
341.21, 221.10,
359.19, 377.14
84.96, 161.04,

143.04, 341.28,
221.16, 359.28,
377.04

413- 323.13,269.09,
2 395.18, 189.00,
413.15

161.04, 179.04,
217.14, 343.03,
379.11

84.96, 161.06,

341.18, 221.07,
377.14

377

377

379

377

Caffeic acid - -
derivative \Q
Caffeic acid - % -
derivative A

Unknown V: -

Caffeic acid - l -
derivativ
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Appendix 5: Phytochemical compound detected in Mariami dates cold aqueous extract

using UHPLC-ESI-QTOF

- MS/MS

Peak RT m/z Ms/ms Compound Formula Refere
1 1399 181  100.98,163.08,  Unknown -
112.94, 181.08 CO
2 2578 377 179.04,341.12,  Caffeic acid - .\
161.05, 221.10, derivative
359.14,377.13 Y'
3 3.926 330  139.37,211.54,  3,30-di-O- \, -
329.84,171.39,  methyl
183.50, 201.47, ellagic aci Y'
311.75, |
4 4151 379  343.18,179.04,  Caffei ‘\d
161.08, 221.10, derivative ’ Y-
289.19,379.11 '_\c}
5 4769 367  187.04,169.06,  UrKnewn 5
217.09, 307.16, 4 \,Y-
337.08,277.11, 2 \ X
367.13 \[ 'ﬂ é\
6 9202 379  179.04,22 7,"):affeic ' & -
161.04, 343.14%, derivativ O
379.11 \i &\
7 11.557 377 179.04,%i. . ¢ Caffe aidg} - -
221. .16, deriyative , <%
37796, RN
8 11.894 372 . - -
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Appendix 6: Phytochemical compound detected in Mariami dates methanol extract
using UHPLC-ESI-QTOF- MS/MS

Peak RT m/z  Ms/ms Compound Formula Re

1 0.447 379 343.17,161.04, Caffeic acid - b
179.08, 294.96, derivative
302.76, 379.12 _\

2 1.009 144 144.04,126.00 Unknown - -

3 1290 191 191.05,110.98, Quinic Acid Y‘ -
86.98, 162.96 \/

4 1.738 377 161.04,221.08, Caffeic acid -
179.07, 341.14, derivative Y'
377.12 |

5 2076 196 74.86,128.99,  Gluconic A |\d -
87.00, 195.06 * X

6 2244 283 210.00,283.31 Unknown -J | _\c-)-

7 2.805 380 144.07,195.12, Unkno . -
344.14, 128.88, 4 -\,‘T
212.22,380.19 z \ X

8 3.142 284 210.04, 128.04, Mn °\ é\ -
200.01, 284.2 % &

9 3.423 542 299.11, \nica gin O— -
541.03,, (') >KT /‘\'\
241.04, 284,134 (,}

10 4.041 378 179.04/282°T4, Unknown “ <3¢ - -
360.2ME. 3 X

11 4210 379 379" 9.07' Unknéwn %\ - -
€43:§Z112.95Jl Q.

12 4490 32 - -

13 b CisH3102  (Faraget

180

331.27

160.04, 192.09,
132.00, 252.14,
308.15, 382.16,
400.19

135.00, 151.01,
120.96, 108.96,

al., 2014)

Unknown - -

Caffeic Acid - -
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17

18

19

20

21

22

23

24

25

5.725

5.838

6.063

6.343

6.511

6.680

7.017

7.241

401

386

355

356

401-

338

387

286-
2

367

179.03,
160.05, 192.12,
132.00, 148.92,
239.06, 355.14,
383.10, 401.19
208.10, 358.19,
178.08, 238.17,
252.2,386.19

193.08, 209.10,

acid C17H21*Farag et
Y' al., 2014)
269.12, 133.99, V
177.96, 337.20,

355.18 !
178.06, 238.10,
150.00, 338.21,
356.18

160.08, 193.11,
132.00, 253.14,
369.09, 401.18
337.17, 275.14,

99.00, 161.04,\
305.16, A
161.04179.((00affeo\g1?co AL - ]
209.15, 269 dq,iv:ativey S

355.09, 387,
178.1&.

26.

Unknown - _
Sinapic
hexoside

Apigenin
derivative

CisHoOs  (Farag et

al., 2014)

801

$
Oﬁ, 323& Rosmarinic acid
05, 143,03,

215.08,@ 14,
359.13

136.96, 197.08,
70.75, 94.92,
215.07

367.16, 187.03,
277.16, 157.03,
307.08

Unknown - -

Unknown - -
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29

30

31

32

33

34

35

8.533

8.813

9.319

9.656

10.105

10.891

11.397

379-
2

369

181

304

377

305

290

161.07, 179.06,
343.19, 221.08,
379.11,

323.36, 207.01,
351.28, 369.31
181.07, 100.97,
163.06

226.11, 166.03,
196.04, 123.97,
213.18, 286.08,
304.14

161.04, 221.08,
179.07, 341.14,
377.12

137.03, 215.04,
257.10, 305.12
170.05, 212.05,
154.06, 192.09,
242.16, 127.97,

200.07, 290.1\k“

Unknown

Unknown

Unknown

Unknown

Caffeic a
derivative
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Appendix 7: Phytochemical compound detected in Medjool dates hot aqueous extract

using UHPLC-ESI-QTOF- MS/MS.

Peak RT m/z  Ms/ms Compound Formula eference
1 0.331 498 161.04,336.14, Caffeic  acid -
179.04,342.13,  derivative c')
498.14 -\
2 0.667 379 161.04179.04, Caffeic  acid -
305.04, 343.08, derivative i
379.08 \/
3 0.947 377 179.08,161.08 Caffeic  acid -
221.11, 341.21, derivative 2
143.08, 377.13 !
4 1.281 379 161.04179.04 Caffeic id '\d -
. i 8
305.04, 343.08, derivat \Y'
379.08, | _{')
5 1.673 379 161.04179.04 Caffeiby, acidy | - ol
305.04, 343.08, d?me N N
379.08 g
6 1.897 377 161.04179.04 Neic . -
221.05, 341.1\(1rivative 6‘
359.153,377.13 %
7 2121 Mah\c'«g A -
S
8 2234 %}vb‘nA& ) ]
9 2.514 croe%\ Ci2H21011  (Farag et
bj;_ [ 5 al., 2014)
10 2.682 fknown - -
O

\3 577 300 299.09, 284.08,
‘é 227.06, 256.09
3.633 543 300.10,241.03,

285.11, 542.05

3.800 361 343.18,205.10,

235.08,361.13

Ellagic  acid - -
hexoside
derivative

Diomestin - -
Punicalagin - -

Unknown - -
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16

17

18

19

20

21

22

23

24

25

26

3.913

4.137

4.362

4.474

4.699

4.923

5.091

5.203

5.316

5.541

305

325

359

396

468

354

323

142.90, 269.02,
287.10, 122.79,
305.05

195.10 223.06
307.13, 325.16
143.04, 359.13,
323.13, 161.04,
233.13, 341.09,
359.13

188.04 234.02
306.07, 378.1,
396.13

208.08, 270.15,
342.18, 432.07,
468.15

354.17, 208.09,
268.11, 162.04,
190.07, 276.11,
310.14

233.04, 305.14,
323.14

268.08,78.08,
150.00, 276.12,
310.20, 122.04
208.07, 268.09,
178.08, 190.03,
250.16, 122.02,
176.04

4

88.97, 161.04,\c'bnknown

151.01, 179 j

Unknown - -

Unknown -

Rosmarinic - A -

acid

Unknown

Unknown !\d -
g 9

| &
caffﬁic 2 J Y.-.\ -
acwwr \

.
q,

Caffeoylquinic - -
acid isomer

Apigenin - -
isomer




29

30

31

32

33

34

35

36

37

38

6.495

7.225

8.067

8.235

8.515

9.693

11.097

12.444

13.958

14.575

377

181

379

233

181

181

181

187

181

161.04, 179.04,
221.05, 341.13,
359.1,377.10
84.96, 100.95,
163.08, 181.07
161.04,179.04,
305.04, 343.08,
379.08

161.00, 204.96,
124.9, 233.09
84.96, 100.95,
163.08, 181.07
84.96, 100.95,
163.08, 181.07
84.96, 100.95,
163.08, 181.07
198.96, 265.22,
283.29

125.04, 97.08,

159.03, 187.1\
84.96, 100.95, U

Caffeic acid - -
derivative

Unknown - c\:
Caffeic acid - A -
derivative Y’
Unknown V -
Unknown 2 - l -
Unknown

Unkno

4
ks
>
i,

163.083 p S‘? §
Q.
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Appendix 8: Phytochemical compound detected in Medjool dates cold aqueous extract

using UHPLC-ESI-QTOF- MS/MS.

Peak RT m/z Ms/ms

Compound

1 0.221 377 341.31,161.16
221.22,143.13,
323.30,377.16
179.04, 161.04,
70.81, 130.96,
150.96

179.20 341.34,
161.20, 221.24,
143.16, 58.81,
215.27, 323.30,
377.14
161.04179.04
323.15 383.20,
505.23, 541.10
179.08 383.20
503.17 161.04
341.18 521.1
539.12
341.31, 16d.

0.332 180

3 1.003 377

1.562 542

5 2.348 540

6 2.909

7 3.246
8 3.358
9 3.695

% 2 laigles’s
10 ‘@ 379 579414, 343723,
A 181.15,88.94,
\ 221.18,7323.26
4593 396  96.88,241.08,
306.03, 378.00,
0 396.11,
12 4817 425 241.06,96.9,

225.03,425.11

Caffeic
derivative

acid

-_{,)3’
N

Caffeic acid

Caffeic

acid
derivative q

Caffeic
derivative

acid

Caffeic
derivative

acid

Unknown - -

Acyl sucrose  Ci7H29012 (Farag et

al., 2014)
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13

14

15

16

20

21

22

23

4986 377 34131,161.16,  Caffeic acid ; ;
221.22,143.13 derivative
323.30, 377.16 Y’

5602 377 34131,161.16,  Caffeic acid - \
221.22, 143.13, derivative c')
323.30, 377.16 A

6.107 325 163.03, 183.00, Decanoic acid - -
118.99, 195.05, derivative T
32521 \/

6.891 372 226.08,178.09,  Unknown -
286.12, 166.02, i
312.19, 372.15 !

7060 372 226.08,178.09,  Unknow '\d -
286.12, 166.02, X
312.19, 372.15 l_f)

7284 378 112.94179.10 Un s - Y-
222.10 342.17, T \ Y
378.12 g

8.067 372 226.08, 178.09, \Amowg\ e -
286.12, 166.\(0 6‘
312.19, 372.15 A

8572 373 178.0822 @h}gg - -
287.04 355207 ¢ S
373. “ 43'

9301 378 378.129.0 foic ~oid - -
34?00.9?; lrissé}

9.861 377 32}1,1%@012 ic acid - -
221.22, vative

&
Je, O Caffeic

. 43.13, derivative
%, 23330, 774£J
% 37T B_)gl,l , Caffeic acid
22 1%713, derivative

3
21
323.30;377.16

acid

12.882 377 341.31,161.16, Caffeic acid
221.22,143.13, derivative
323.30, 377.16

14.442 377 341.31,161.16, Caffeic acid
221.22,143.13, derivative

323.30,377.16
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Appendix 9: Phytochemical compound detected in Medjool methanol extract using
UHPLC-ESI-QTOF- MS/MS

Peak RT m/z  Ms/ms Compound Formula Refer

1 2.546 311 183.00,267.24, Unknown -
311.21

2 3160 540 96.85,342.24,  Punicalagin - s
462.15, 506.18,
241.23, 285.26, Y~
540.93

3 3271 299  150.96,227.08, Diosmetin \/ -
256.13,299.10, Y-
284.11

4 3607 425 96.90,225.15, Unknow@ o -
241.13, 410.18, '\d
425.13 A o

5 4281 516 210.06,354.13, J‘_\c.}
318.08, 136.92, -
498.13, 516.13

6 4505 160 84.96, 112.95, \ - Y\', -
160.84 é\

7 4617 270 124.92, 18006, & -
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IN-VITRO ANTIBACTERIAL ACTIVITIES OF AJWA DATE FRUIT (PHOENIX'DACTYLIFERA

L) EXTRACT AGAINST SELECTED GRAM-NEGATIVE CAUSING
GASTROENTERITIS
N. Abdullah, N. F. Mohd. Ishak and W. S. Wan Shahida *
Faculty of Medicine and Health Sciences, University Sains Islam Malay 13, Minara B, Persiaran
MPAJ, Jalan Pandan Utama, Pandan Indah, 55100, Kuala Lumpur,
]
Keywords: ABSTRACT: Gastroenteritis, especially those caused by bacterial pathogens,’
e remains as one of the major health issues in developing countries. Despite the
Ajwa date fruit, Gastroe nt;ﬁti s availability of treatment, people are turning their interest in consuming certain
Antib;cterial ’ food for its therapeutic value given the adverse effects of medications. This
Correspondence to Author: includes the consumption of date fruits (Phoenix dactylifera L.). This study aims
Wan Shahida Wan Shahida to determine the antibacterial effect of two methods of extraction, i.e., hot
) aqueous extract and methanol extract of Ajwa date fruit against selected gram-
Medical Lecturer, negative bacteria causing gastroenteritis. The antimicrobial activities were

Faculty of Medicine and Health
Sciences, University Sains Islam
Malaysia Level 13, Menara B,
Persiaran MPAJ, Jalan Pandan Utama,
Pandan Indah, 55100, Kuala Lumpur,
Malaysia.

determined quantitatively using well diffusion assay together with the minimum
inhibitory concentrations (MIC) and minimum bactericidal concentrations
(MBC). Results showed that both hot aqueous and methanol extracts have the
potential to suppress the growth of all tested bacteria. The methanol extract had
higher inhibitory zones compared to hot aqueous extract, and the zones of
inhibition were noted to increase with increase in the extract concentration. S.
E-mail: wanshahida@usim.edu.my flexneri was the most sensitive bacteria to both types of extract. The methanol
extract was also more effective in suppressing the bacterial growth and has a
higher potential in killing the bacteria compared to hot aqueous extract. These
yresults suggest that Ajwa date extract has a bacteriostatic property at lower
concentration and bactericidal property at higher concentration. In conclusion,
Ajwa date fruit extract has the antibacterial potential against selected bacterial
causing gastroenteritis. Further study on the phytochemical properties that
contrlbute to this effect is currently in progress.
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to the mucosal epithelium, produce toxin and may
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