The Libyan Association

Ogeild) il e Aaldiical) dgiliasl) il gSall iyt
b phadl) g U Al calaal

Application of the chemical constituents Extracted from Pimpinella
anisum plant
as bacterial activity and fungal activity

CiSlmall A 1 A0S g 5t 8 Lo el 2 a3
45l S dralas

. a—alall
Pimpinella anisum sl il o) jal Casiai o Jaall 12— 2 &
Ja Lgiada 5 4 gl da j0 (22) Zéall sl ja Aa o die Jhl A (a2 200.0
Pet.Ether / CHCl3 / (e 4stio GlaaSy (JhaasS (Bl oo o3 CllS
Jae ai@lld any e sl 321 48 3l 5 ) ja da 3 3 (L 1 x 3) MeOH
&5 Eua sl Jaadl dda ) gy (mbdie ek m i Shall cilydall A
¢ Gl Sl QLAY (aldt ) e aa 87,55 Lo Jsanl
<l Pet.Ether / CHCl3 / MeOH aldi v (3 ax 66.24 308
2 e Jpaall a3 Al (H)0) Sle cda (A1 Doldall  peuidl]
e T 123ty ey sl (33 5k e Ol e A 13a Ladat
J s=all (Ethyl Acetate s Chloroform s Pet. Ether) 4éliss 4, sac
(z—o—0): b ge S a0 e
2232.13 o8558 ¢ 5a (@) 2219.57 L) asds il ¢ 3 ()
e214.54 J&Y A 2 5a ()
Do lls GOIMS s platinly clalihasall dgl Cia s Jae
ot LS € 5a (39) e caatll a3 L DA
(1) Jga—dl
Sl e Alaldiieall il g Seall saliad) dda E3Y) - A d Caad
S il e (A (8 Adialg o pa da paldiwe JSAN) &5 O i)

16 Al Asala j\powuurnaﬂl N




\Application ofthe chemical constituents Extracted from Pimpinella anisum plant as bacterial activity and fungal activit\

e iy Laand 2325 cJa / ane 50 525 510 5 1 <3S 53 0 5Sil (DMSO)
AV e A pae Ly Sy A aladii uly il s Spall 5alcae dda il 2 ga g
2l Al 4L 5 cereus B. s Staphylococcus aureus Jis o s dxual
Klebsiella s Pseudomonas aeruginosae <Escherichia coli J5s
Ay iy jladll ClalicaeS Clialiiual aes (asid &3 La 5 pneumonia
« Candida albicans :o=) o0 Al <y yhasll (e ddling g il
s Aspergillus niger <Alternaria alternata <Penicillium notatum
.Fusarium oxysporium- pisi
e Gas 1 35 S pall el iy ladll o 1 53S0l 3ol uadll Ada i) f Jas ]
Lall SN paan gt oy o855l Gl aa | Gl aldn il 58 el
¢ S. aureus) al_adl s se LSl e JS aia ol 5 e il jedal g 43 8al)
18 ¢ P. aeruginosa) »_all Al b il 5 (ae 15 ¢ B. cereus s« 12
aexs ETOAC aliina s s sall 58 paliine OIS 5 a1 4ali ey (a0
sl Qg L S e bl 6l (e Wl 408 S, aromaticum lalidiue
el Gl yhaall Al ae dal 3 ‘_Ax:i O Al al e K, pneumonia
sl e C. albicans s P. notatum 2 ae 22 5 a0 25 58 Clialiivgll
O (ol F i) @ 8l O Galai wdl g g 58 o Saay) dilaill gl
il S S, aromaticum A Leiw A yhaill 5 3 558000 &1 591 gaeal 5SSl
Aokl 5 453Gl ¢ ) 5 paeal paldiiudl ¢ 5 (e (e b F dd) 58 38 i
e Adlise <) 3 5 Aalidall cilaliiiall 51,8 Baliaall 40K 5 Ha8l) janid
Llin o)) ccbaliinal 038 e gl 3855 8305 ae 4l Ba gl ¢ clialiiigl
B SV Cilalias

Abstract.

The present work aims to study focused on the isolation of secondary
metabolites from, Pimpinella plant which exhibits antimicrobial or cytotoxic
activities. Various chromatographic techniques such as TLC and CC were
used to extract and purify the interesting compounds. Elucidation of the
chemical structures of the compounds was carried out by interpretation of
their spectroscopic data (e.g IR, MS, 1D and 2D NMR). The required
stereochemistry of the compounds was assigned. The biological activities
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such as antibacterial, antifungal and cytotoxic of the isolated compounds were
also explained.

Introduction

Anise seed is widely used to flavour pastries; it is the characteristic
ingredient of a German bread called anisbrod. In the Mediterranean region
and in Asia, aniseed is commonly used in meat and vegetable dishes. It makes
a soothing herbal tea and has been used medicinally from prehistoric times.
The essential oil is used to flavour absinthe, anisette, and Pernod liqueurs.
Descreption

Pimpinella anisum also called aniseed or rarely anix, is a flowering plant in

the family Apiaceous native to the eastern Mediterranean
region and Southwest Asia. The Pimpinella anisum has common names in
different countries such as Anise vert (France); Anise seed (Japan); Anise and
Star anise (the USA); Annabella (Italy); Anisa, Badian, Kuppi, Muhuri, Saunf
and Sop (Iran and India); Boucage anise, Petit anise (North Africa), and anise
(England). [1]
Anise is an herbaceous annual plant growing to 90 cm (3 ft) or more.
The leaves at the base of the plant are simple, 10-50 mm (34-2 in) long and
shallowly lobed, while leaves higher on the stems are feathery pinnate,
divided into numerous small leaflets. The flowers are either white or yellow,
approximately 3 mm (Y5 in) in diameter, produced in dense umbels.
The fruit is an oblong dry schizocarp, 3-6 mm (Y4—Y4 in) long, usually called
"aniseed".

The flavor and aroma of its seeds have similarities with some other spices,
such as star anise, fennel, and licorice. It is widely cultivated and used to
flavor food, candy, and alcoholic drinks, especially around the
Mediterranean. Anise is a food plant for the larvae of
some of Lepidoptera species (butterflies and moths), including the lime-speck
pug and warm wood pug.

Experiment
Processing of Pimpinella

The parts of plant Pimpinella, (200.0 g) was dried in the shade at room
temperature 22 °C and grinded well, then extracted with equal volumes of
Pet.Ether/CHCIls/MeOH (3 x 1 L) at room temperature for 2 weeks.
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Evaporation of the solvents under reduced pressure by rotary evaporator
provided (87. 55 g) oily residue respectively for pimpinella.

Applying Liquid-Liquid Extraction technique for the plant Pimpinella.
65.66 g of the crude Pet.Ether/CHCI3/MeOH extract of Pimpinella
dissolved well in aqueous solvent (H20), then extracted well three times by
separating funnel using three different organic solvents (Pet. Ether,
Chloroform and Ethyl Acetate) to afford three fractions (A-C).
Pet.Ether fraction (A): 19.57 g
Chloroform fraction (B): 32.13 g
Ethyl Acetate fraction (C): 14.54
The biological activity of these fractions has been studied, and the
major compounds of the crude Pet.Ether/CHCI3/MeOH extract of Pimpinella
have been identified using GC/MS
Tablel Chemical constituents identified by GC/MS technique from
Pet.Ether/CHCI3/MeOH extract of Pimpinella whole plant material

Compound Mol. JArea
Name Rt wt | o MS-Data CSBC

156 p+
Naphthalene, (100%),141(88),128(21),12 )Qj/
L 2.6-dimethyi- | >33°| 196 | 933 5 25 102(3).89(3), 77(13),

63(13)51(7)39(3),27(2).

No

175(13),137 p+ )
4- (100%),121(13),107(21),92 \)H -
2 |Methoxybenzo| 5.665 | 175 | 1.85 (27),77 g\/
ylacetonitrile (13),64(21),50(6),28(4), °
15(4).
o 152(98),135 p+ _ N
3 ij‘rf]‘;'t‘;]si'yd’ 5.756 | 152 | 0.89 | (10096),107(17)92(6),77(17 j)‘\

),63(6), 50(3),39(3). NN

nylacetone (100%0),41(75),26(16).
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152(50),120 p+
5 | Pentadecane | 6.249 | 152 | 0.17 ] (100%),92(72),65(25),53(7

),39(18).
(o]
152(50),120 p+ N J\/
6 | Metyl g 091152 | .92 (10096).92(72) 65(25) 53(7 | °
salicylate 1

),39(18).

\

OH

170(28),155 i+ (100%),141 )\
: Napg'f?f_lene, 6.393| 170 |0 58] 49).128(16).115(10),102(2), ©/v\||
methylethyl) 89(1),76(10),63(4),51(3),39(2), “
27(2).
170(28),155 pi+ (100%),141
Naphthalene, (4),128(16),115(10),102(2), =
8 1,6,7- 6.529] 170 J0.85] | 89(1),76(10),63(4),51(3),39 |
trimethy| 2),27(6),15(4). " O

&

| Tetradecane, 6.746| 277 l0.27 163(2),135(60)110(5),85(34),

— 1-bromo- ' 57 p+ (100%),29)27).

[E=Y

q
137(73),120 p+ .
9 | salicylamide | 6.683| 137 |0.13|(10096),92(87),80(4),65(28),53 ?
(12),39 (28),27(2)
dqH
O

). 194(73),179 p+
(1009%),163(63),149(15),135(1
1 tﬁtm&h?’;ﬂ" 6.907| 194 |3.29 6),121(2),
yistly 105(10),91(12),73(33),59(9),45

ether (1), 27(10). h

Antibacterial activity screening
The bacterial infection causes a high rate of mortality in the human
population and aquaculture organisms [2]. In our results, varying amounts of
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4- 152(29),137 p+
Methoxyphen| (100%0),122(2),109
12 i methyl | 764% 152 |9-60) (60) 04(41),77(45),65(19) 43(4 P
carbinol 8),27(6), 15(13). ©
Pentadecane,
13| 26,10-  |7.937| 254 |0.47]183(2):141(3).113(9) 85(28),57
ity thyl U+ (100%),29(19).
ACEt?édg_hyde’ 152(28),137 pu+
14 dimeth,ylcycI0|8.040 152 |0.10] (100%0).123(4),10995(24) 81(4
hexylidene)- 4),69(44),55(23),41(56), 2
) ! 27(12). °
4 164(23),121 p+ ]A
(100%6),10(2),93(10),77(8),65( £
15IPr0I|cc)I(;>r<]yt()jinza 8.36 ] 164 10.18 19),51(11),39(24).27(24), R
y 15(2).
X
16 (d?rgee?ﬁl’lz;ni 8.44 | 137 ]0.76 (100%)'121%1317)%3(6)'94(8)’7 | Z I
nof_’ ' 71 7(2),65(11),51(1),39(11)27(2), | ™° T
15 (3).
2,4- 138(19),123 p+
Hexadiene, (100%0),108(7),95 =
2345 8.778] 138 10.23 (22),81(54),67(22),55(29),91(2
tetramethyl 4).
Acetic acid,
6,6-dimethyl-
2-methylene- 196(4),150(1),137 p+ |
18 7-(3- 9.087] 248 |0.30 (100%6),109 (10), e IR
loxobutylidene 94(14),71((22),57(8),42(39). | *
Joxepan-3-
ylmethy! ester
180(69),165(3),152(93),137 p+ o
4-((1E)-3-
> (100%).124(18),109(59),91(40 v\/{
e F';ggg?\%lz 9.996) 180 10.46y'776421) 51(21).20(13) 15(10] > IO/
).
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methoxyphen
ol
1-
10.13 309(6),169(4),135(46),85(47), |«
20lBromggocosa 9 24910.36 5701+ (100),29(11).
Bf—?liloé(;o?;/(-ji 212 - v
21 35 10.38 212 1101 (100),197(13),181(99),153
dimet’hoxy- 6 71(13),138(12),123(8),108(5),93(}
hydrazide 5),67 (9),39(9),15(8). ~
2-
Chloropropio 269(4),222(6),196(11),168(3),1 A
22] nic acid, 10.8 1332 ]0.44] 39(6),111(56),83(98),57 u+ |
hexadecyl (100),29(11).
ester
23] Octadecane |10.98| 254 |1.49 141(3).113(9) 85(51),57
29(11).
Benzene, 1,4- 152(65),137 p+ N |
24]dimethoxy-2-]11.06 | 152 ]0.79](100),109(12),94(9),77(12),66( N -
methyl- 6). °
IBepzeneacetlc 196(11),151(6),137 i+ o .
acid, .alpha.- Jk
25| hydroxy- | 1%:%%| 196 |1.38 (100),109 -
7 71(19),94(15),77(19),63(6),39(7), !
4methoxy-, 15(8)
methyl ester '
Phenol, 2- 206(4),164 i+ i
Jmethoxy-4-(1- (100),149(25),131 °
28" propenyl)- |*17°] 2% %69} (12) 104(4),91(7),77(12) 63(4), \:Q Py
,acetate 43(16). °
6-Octen-1-ol, 11.83 138(39),123(56),109(27),95(76 )K
27]3,7-dimethyl- 3 198 10.21] ),81(81),67(76),43 p+ (100 > ~
,acetate ),29(12),15(4).
1,2-
Pentanediol, I
5-(6- 366(3),203(18),175(24),149(25 o
28]bromodecahy] 11.97 | 353 ]0.33 ),123 (73),97(66),71 p+
dro-2- (100),43(91). *" oo Scctemict s fast: s
hydroxy-
2,5,5a,8a-
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ftetramethyl-1

naphthalenyl)
-3-methylene
213(3),194(2),176(3),150(19),1
- . 24(38), -
29| Tridecanedialf 12.46] 212 |0.15 109(43),95(99),81(79),55 i+
(100),41(83),27(42).
Heptacosyl A
30] acetate 12.95] 438 |0.10f 139(77),97(9),43 p+ (100).
Dotriacontyl
31}heptafluorobuf 13.03| 662 |0.11] 167(2),111(59),57 p+ (100). |
tyrate
Octacosyl
32|heptafluorobu 13530 606 |0.08] 139(11),97(63),57 p+ (100). o
tyrate
13.62 324(12),253(3),225(3),197
33] Tricosane 1 324 10.11|(4),169(5),141(6),113(7),85(8),
57u+ (100).
Hexadecanoic 14.19 270(15),227(12),185(7),143(20
34] acid, methyl 6 268 (0.43 ), 115(3),97(7),74 u+
ester (100),43(42).
35 Dodecane, |14.56 328 |0.09 193(6),177(6),137(27),111(10),|.
1,12-dibromo{ 3 ' 83(27), 55 p+ (100),39(77).
Ethanol, 2-
’ 283(5),252(4),224(4),141(5),11|
36 octade_cyloxy 14.68] 314 ]0.16 1(16), 85(46),57 L1+ (100).
n- 15.64 256(17),213(17),185(11)157(1
37|Hexadecanoic 1 256 |4.80] 4),129 (45),101(21),83(27),60
acid u+ (100),43(84).
Pentadecyl v
16.31 255(2),210(7),169(12),125(16), [ >~
38|heptafluorobu 5 25510.65 97(72),57y+ (100)29(7).
tyrate
. 282(3),197(2),169(3),141(6),11
39I Eicosane |14.54]1282| 1.6 3(14), 85(63),57 i+ (100)

antibacterial inhibition against pathogenic bacteria were obtained in the
extracts of plant materials measured growth inhibition zone ranged from 1 to
18 mm for all the sensitive bacteria. Table (2) indicated that, Pimpinella
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anisum extracts which prepared by petroleum ether exhibited higher activity
against B. cereus (15 mm). On the other hand, chloroform exhibited higher
activity against P. aeruginosa (18 mm). Finally, ETOAC extract exhibited
higher antibacterial activity against E. coli (11 mm), while it was completely
devoid of any activity against K. pneumonia. Increasing the extracts
concentration of Pimpinella anisum led to progressive inhibition of tested
bacteria, the highest value was recorded at (50 mg/ml) as shown in Figure (1).
This possibly occurred due to natural bioactive compounds in Pimpinella
anisum, which can used for medicinal purposes according to [3].

m Pet-Ether Extract m chloroform extract mETOAC extract

width of inhibition zone (mm)

-.|'||'|__ L

S. areus E. coli P. aeruginosae K. pneumonia B. cereus

0

Figure (1). Antibacterial activities of different extracts at concentration
50 mg/ml from Pimpinella anisum,
Table (2). Antibacterial activities of Pimpinella anisum extracts against tested
bacterial organism (meanxSD)

Antibacterial activity
Concentration

Compound width of inhibition zone (mm)

(mg/ml)
S. E. P. K. B.
areus coli aeruginosa pneumonia cereus
1- Pimpinella 1 2+ 3=* 5+0.29 0 5%
anisum 0.12 0.12 0.29
Pet-Ether 10 6+ 5+ 8+0.58 0 7+
Extract 0.29 0.29 0.58
25 8+ 8+ 10x0.58 0 9+
0.058 0.58 0.58
10+ 11 12 £0.58 0 15+
50 0.058 * 0.58
0.58
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2- Pimpinella 1 2+ 2+ 8+0.29 0 3%
anisum 0.06 0.06 0.12
chloroform 10 5+ 4+ 10 0.58+ 0 5+
extract 0.12 0.17 0.12
25 6+ 7+ 15 +0.58 2 +0.06 6+

0.29 0.29 0.17

50 8+ 9+ 18 +0.58 3+0.12 7+

0.058 0.58 0.58

1+0 3+ 0 0 2+

1 0.12 0.06

The data represented in Table (2) and Figure (1) indicated that
antibacterial activities of all extracts increased linearly with an increase in the
concentration of extracts (mg/ml). These results are in agreement with [4].

The effect of the main factors (concentrations and extracts) and their

interaction on antibacterial activity of Pimpinella anisum, extracts were
very highly significant (p<0.05) as shown in Table (3). The effect of
extracts were stronger (with a higher F ratio) than that of a concentration
for all bacterial species. Figure (2) indicated the arrangements of the
effective bacterial species in all extracts of Pimpinella anisum, B. cereus
was the most effective bacterial species then P. aeruginosa, where K.
pneumonia was the least one.
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B A

Width of inhibition zone (mm)

Figure (2). Different letters denotes significant differences based on two
way ANOVA analysis of plants extracts where a>b.

Table (3). Two-way ANOVA showing the effect of the main factors
(concentrations and extracts) and their interaction on bacterial inhibition zone
diameter of plants extracts

Source Type 11 df Mean F Sig.

Sum of Square

Squares
Plant 2933.8 3 9779 12553  .000
Extracts 2229.2 2 11146 14308  .000
Conc. 1068.8 3  35.3 4573 .000
Bacteria 1429.3 4 3573 4587 .000
Plant > Extracts 970.7 6 1618  207.7 .000
Plant * Conc 354.9 9 39.4 50.6 .000
Plant * bacteria 970.2 12 809 103.8 .000
Extracts * Conc 115.7 6 19.3 24.8 .000
Extracts * bacteria 7558 8 945 121.3 000
Conc * bacteria 150.2 12 125 16.1 .000
Plant * Extracts * Conc 51.2 18 28 3.7 .000
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Plant * Extracts * bacteria

Plant * Conc * bacteria

Extracts * Conc * bacteria

Plant * Extracts * Conc *

bacteria
Error

1206.3 22
124.0 36
76.1 24
180.6 66

54.8
3.4
3.2

2.7

380.2 488 0.8

70.4
4.4
4.1

3.5

.000
.000
.000

.000

Antifungal activity screening

Chloroform extract and ETOAC extract of Pimpinella anisum exhibited
more activity against Alt. alternata as compared to petroleum ether extract.
ETOAC extract showed more activity against P. notatum (1-6 mm). The
results also showed that the higher concentration of ETOAC extract, and
the greater effect on the P. notatum growth inhibition occurred, these
agreeable with the finding reported by [5]. In contrast, petroleum ether
extract showed any activity against the tested fungus in all concentration
Table (4). Antifungal activities of different plant xtracts against tested

fungal organism (mean+SD)

Compound

- Pimpinella
anisum
Pet-Ether
Extract
- Pimpinella
anisum
hloroform
extract
- Pimpinella
anisum
ETOAC
extract

Antifungal activity
Concentration

width of inhibition zone (mm)

(mg/ml)

Candida P. Alt. A. F.

albicans notatum alternata niger oxysporium
1 0 0 0 0 0
10 0 0 0 0 0
25 0 0 0 0 0
50 0 0 0 0 0
1 0 0 5+0.2 0 0
10 0 0 8§+0.1 0 0
25 0 0 10+£0.17 0 0
50 0 0 11+0.06 0 0
1 0 1+0.06 0 0 0
10 0 2 +£0.06 0 0 0
25 0 5+0.12 1+0.06 0 0
50 0 6+£0.06 2+0.06 0 0
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