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Effect of JA, NaCl and Phe on in vitro Production of Some Atropine
Alkaloids for Hyoscyamus albus L.

Talal M. Ahmed Mohammed Sh. Ahmed Ziyad Sh. Ahmed
Coll. of Agric. Coll. of Agric. Coll. of Agric. & Forestry
Univ. of Tikrit Uni. of Baghdad Univ. of Mosul
ABSTRACT

This study was conducted in the laboratory of plant cells and tissue Department of
Gardening and Landscaping / College of Agriculture / University of Baghdad in 2016
for the purpose of callus in vitro induction and overproduce of some alkaloids
represented by (Tropine and Atropine) from Hyoscyamus albus L.Using JA at
concentrations ( 0.0, 0.5, 1.0, 1.5 and 2.0) mg. L NaCl at concentrations (0, 2.5, 5.0,
7.5 and 10.0) g. L™ and Phe at concentrations (0, 10, 20 and 30) mg. L™ ,single and in
combination with each other, . Culture media that is provided with JA concentration of
2 mg. L * with 0.0 g. L * of the NaCl with 0.0 mg. L ™ of the Phe gave the highest
percentage of fresh Callus weight (876) mg. The quantitative and qualitative
assessments of the Tropine alkaloids were estimated using HPLC device. The results of
HPLC technique analysis showed the superiority of medium provided with JA
concentration of 2 mg. L ™ with 5 g. L ™ of the NaCl with 30 mg. L * of the Phe in
giving the highest amount of the Altropin alkaloid reached to 553.23 pg. g dry weight™.
As for the atropine alkaloid, its amount increased to 922.73 ug. g dry weight ™ with
triple interacted treatment including the addition of the JA concentration of 2 mg. L *
with 10 g. L ™ of the NaCl with 10 mg. L ™ of the Phe.
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Table 1/a. Effect concentration different of Jasmonic acid mg.I"* and chloride AL
sodium g.I* And their interventions in Average fresh weight of callus Induction of
the real leaves of the plant Hyoscyamus albus L.

Jarall L a2 NaCl 3l s 5 S5
10.0 7.5 5.0 2.5 0.0 *’JTLA .
253 32 56 206 390 583 0.0
231 23 43 174 371 546 0.5
243 28 44 190 397 557 1.0
270 47 61 214 420 606 15
337 57 78 246 474 831 2.0
33 7 0.05 .a ..}
38 | 57 | 206 | 411 | 624 Jiral)
33 0.05.a . .|

LSl (gl 58l Jra A Lagdalaig Tl adle Phe 5 T adde JA DI 38 5 80 b/ 1 Jes
o2 o) Sl bl A88a) 35 Y1 (e Eialiall (aida)

Table 1/b. Effect concentration different of Jasmonic acid mg.I and chloride AL
Phenyl alanine mg.I™" And their interventions in Average fresh weight of callus
Induction of the real leaves of the plant Hyoscyamus albus L.
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I il aila Phe JI 31 3 JA D 381
Juxall 30 20 10 0.0 Al pada

253 229 246 253 277 0.0
231 206 222 231 257 0.5
243 215 235 243 267 1.0
270 237 254 270 301 15
337 311 324 337 366 2.0

33 65 0.05 .a.<é .}

240 | 256 | 279 293 Jarall
29 0.05 .a ..}
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Table 1/c. Effect concentration different of chloride AL sodium g.I" and Phenyl
alanine mg.I™ and their interventions in Average fresh weight of callus Induction of
the real leaves of the plant Hyoscyamus albus L.

- 1 aila Phe ) 380 5 .25 NaCl ) 3815
Jarall 30 20 10 0.0 b A
624 581 600 642 675 0.0
411 371 393 431 447 2.5
206 170 201 216 236 5.0
57 45 53 63 65 7.5
38 30 35 41 45 10.0
33 65 0.05.a.<.)
240 | 256 | 279 | 293 Junal
0.05 .a.<.)

29
OV Jana B LAl s Tl aala Phe 9 T i a2 NaCl s Tl aide JA ) 381 5 80 d /1 s
02 Ol Sl bl A g Bal) 35 01 (e Giatial) (aide) ullsll (o jlal)
Table 1/d. Effect concentration different of Jasmonic acid mg.I* and chloride AL

sodium g.I"* and phenyl alanine mg.I™* and their interventions in Average fresh
weight of callus Induction of the real leaves of the plant Hyoscyamus albus L.

Al aile Phe ) 381 5 NaCld 5815 | " alaide JA D 581 5
Ll
30 20 10 0.0
542 557 600 631 0.0
360 387 400 413 2.5
170 201 217 237 5.0 0.0
44 58 62 63 75
27 28 34 40 10.0
512 536 550 585 0.0
327 347 397 414 2.5
142 169 181 202 5.0 0.5
35 39 48 50 75
15 21 24 32 10.0
517 550 572 590 0.0
351 367 426 445 2.5
158 187 202 212 5.0 1.0
29 41 52 55 75
21 30 31 32 10.0
535 559 640 690 0.0
376 398 449 458 2.5
180 210 227 239 5.0 15
56 59 64 65 75
40 44 51 52 10.0
798 799 850 876 0.0
442 463 482 507 2.5
201 238 253 290 5.0 2.0
63 70 90 90 75
48 49 64 68 10.0
147 0.05.p . .}
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Table (2) effect concentration different of Jasmonic acid, chloride AL sodium
and phenyl alanine in amount Tropine alkaloid after six week.

T a1 aale Phe ) 581 5
30 20 10 0.0 |.a NaClJl 5sis | JAD 58 5
A 1 aile
119.71 113.45 37.88 24.24 0.0
234.42 164.66 74.31 27.21 2.5
112.93 77.64 104.75 28.58 5 0.0
21.24 117.65 56.21 63.96 7.5
65.92 67.37 | 5497 | 86.06 10
53.83 34.04 28.02 55.79 0.0
32.45 40.49 28.07 1.79 2.5
20.38 53.01 | 7193 | 12.99 5 0.5
58.16 70.68 42 .93 6.10 7.5
50.95 1059 | 56.28 6.15 10
26.13 1758 | 32.89 | 56.61 0.0
76.19 81.46 17.62 22.80 2.5
57.37 114.69 84.07 32.63 5 1.0
29.13 84.74 42.31 93.16 7.5
116.57 125.63 103.31 73.41 10
14.93 58.21 3.64 2.25 0.0
126.11 87.00 126.69 69.85 25
54.79 110.41 182.11 71.22 5 15
82.92 94.54 62.10 68.97 7.5
125.59 128.65 88.87 117.08 10
227.93 12.22 232.09 137.40 0.0
240.16 87.52 245.93 52.99 2.5
553.23 179.24 241.27 77.44 5 2.0
506.19 213.16 107.61 133.37 7.5
545.24 202.27 479.36 208.17 10
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Table (3) effect concentration different of Jasmonic acid, chloride AL sodium
and phenyl alanine in amount Atropine alkaloid after six week.

T sl Phe J1 3818
30 20 10 0.0 & Nacl I 3858 [ JAD 3815
- A pae
99,59 87.91 12.93 56.12 0.0
150.47 150.02 60.37 78.97 2.5
218.31 171.17 58.98 121.46 5
114.16 129.78 40.54 10.66 75 0.0
280.23 69.72 85.77 28.54 10
35.45 39.38 32.33 24,54 0.0
70.75 110.24 57.09 38.93 25
115.12 146.34 63.55 52.29 5 0.5
272.12 89.50 103.78 6152 75
207.40 126.01 139.48 40.36 10
274.79 60.32 128.33 44.97 0.0
63.02 116.07 139.09 145.39 2.5
348.59 373.20 328.47 128.80 5 1.0
64.70 122.01 75.36 7.55 75
191.22 157.67 205.10 79.47 10
96.57 82.04 0.00 128.85 0.0
271.44 24561 439.10 24.45 2.5
295.00 515.26 549.60 74.96 5 15
302.26 306.74 582.85 184.86 75
566.78 331.20 635.75 394.65 10
268.19 151.11 355.10 115.85 0.0
606.49 198.63 331.20 259.17 25 2.0
224.33 332.29 603.74 450.87 5
697.93 108.64 696.17 637.90 75
83155 710.95 922.73 810.31 10

AaS 80l ) JHie 2 3 Aalall il o Agal 9o
i Al A gumell (alea¥) 5 el Galaal)
Gl 3aly ) 8 b (20 s gl 0y 3AS
el 2l Cagy B st cla il g 5l
gy ol L) 3ol ) v s 0285 (16512)
< Phe 1 e (eaalall i) aie ol 5l
) Lol 4i o€ ) i 380 5 A1) Jas ol
QLS (5 sina Baly ) (S 4dls (1) LT a8 (5)(7)
Bal - O SR 2y 8 (e (g 3ll (e il
75550 A Haadl sl &4 NaCl ) -8 5
e 25 328 il 5 A jlaal) dlaleay 45 ae J5e
aS a3 ) 538 i o s L «J s
S0 4G e J g (e 50 s (D) 2y 18
) A Al A lelas Lgianiay s Aaddiuall (5,2
Sl a5 KL 8 e Al
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S ol sl Calsrall (325 L e i
JA 2 S5 calialy cualia) 88 ol g Y Gl 6l
SS Sl L ) ) ddladdl Phe sl NaCl
(6 285 (pany gy ae At 50a e
S e s ) Clag 5l L) 30l ) s
Jeeny i sanidall aala o (AN JA - dubia)
oY) LS el (g sl sl dlee Jniti e
5Ly ) Sl 2ey jiaaS Allamins) Gld SUA (5 LA
S8 Ay 5 yuad iy 8 AiYasall LS all L)
Ji e (8 el pandall (adla @ Ly ¢(13)
<ua Signal Transduction Pathway 3 _LaY)
il sl Y gl A O clay Y1 day
S5y 2B (8) sl () LS ja oliy Lalal)
NaCl ) 25 5 4 5lall LS jall 4paS 304 ) s
pans G LA (5 sina 33l ) G 23 )sa )
lee o8 age sl il Al LS )
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O
)

TR

s
1

.

b A pile 30 SR Phe +1 AL 5 5uS s NaCl +1 il Laade 2 S JA Ll (1) Jsd
LS gral (ya A gL S yall 7L

Compound Time Area Conc pg g™
Tropine (TR) 1.603 180677 8.7528
Scopolamine (SC) 3.177 563423 27.2946
Atropine (AT) 3.768 90809 4.3992
Hyoscyamine (HY) 4.79 384680 18.6356
= Bt
'_<,E'_i:,:I"-

U
\) \

B 1T adla 20 5:S% Phe + Al a8 10 38U NaCl +' il Laide 0.5 5aSUh JA 8l (2) Jsi
S gl Cya Ay LAY S yal) o

Compound Time Area Concpg g
Tropine (TR) 1.725 58942 2.0667
Scopolamine (SC) 3.153 1219816 42.7701
Atropine (AT) 3.983 553812 19.4182
Hyoscyamine (HY) 4.787 467211 16.3817
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gLl b A pide 10 555% Phe + 3 a8 10 3805 NaCl +" 5 pide 2 5855 JA il (3) Jsi
OIS s (3a oy ) LSyl

Compound Time Area Conc pg g
Tropine (TR) 1.555 298197 10.3704
Scopolamine (SC) 3.107 750517 26.1009
Atropine (AT) 3.938 711458 24.7425
Hyoscyamine (HY) 4,753 634901 22.08

o A pide 10 58 54 Phe +1 Al a8 2.5 5854 NaCl +1 Al aide 0.5 585 JA il (4) Jsi
QNS gl Cya A LAY S yal) o

Compound Time Area Conc pg g™
Tropine (TR) 1.522 187393 9.9152
Scopolamine (SC) 3.013 637774 33.7453
Atropine (AT) 3.837 301100 15.9315
Hyoscyamine (HY) 4.658 256773 13.5862
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A 2 Juiad Standard Peak (bl Jslaall Aadia () J8&
Compound Time Area Concpg g™
Tropine (TR) 1.493 1668914 32.4244
Scopolamine (SC) 3.01 390795 7.5925
Atropine (AT) 3.84 1318409 25.6146
Hyoscyamine (HY) 4.657 1768979 34.3685
X -
T g

==

3¢l Jw&M Standard Peak (bl Jslaall e (b) Jsé

Compound Time Area Concpg g’
Tropine (TR) 1.507 326584 21.222
Scopolamine (SC) 3.052 339943 22.0901
Atropine (AT) 3.858 404793 26.3041
Hyoscyamine (HY) 4.667 405194 26.3302
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