
تطبيقات المكونات الكيميائية المستخلصة من نبات اليانسون 

 .لمضادات البكتريا والفطريات
Application of the chemical constituents Extracted from Pimpinella 

anisum plant 

as bacterial activity and fungal activity 

 العجيلات كلية التربيةــ تيوي ــعاد عبد الحميد علي الش. س  د

 ةة الزاويـجامع

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 

 : ص ـــــالملخ  

ـــــــفي ه   ــــ ــــ     Pimpinella anisumاليانسون ذا العمل تم تجفيف أجزاء نبات ـــــ

درجة مئوية وطحنها جيدًا،  (22) جم( في الظل عند درجة حرارة الغرفة 022.2

3Pet.Ether / CHCl  /م عمل اســتصلاك كيميا ي بيميات متســاوية م  تكذلك 

MeOH (3  ×1 في درجة حرارة الغرفة لمدة أســــبوعي . بعد تلك تم )عمل  لتر

تبصير للمذيبات المذكورة تحت ضـــــغف منصفس بواســـــاة المبصر الدوار حي  تم 

،                       الينســــــونلمســــــتصلم الصـــا  لنبـــات جم م  ا   55 .87الـحوــــــو  عـلـ 

ــات   MeOH  3Pet.Ether / CHCl /جم م  مســــــتصلم 22.06 كميــة  لنب

(  والتي تم الحوــــــو  عليها بعد O2Hجيـدًا في مـذيـا مـا ي )الينســــــون المـذابـة 

اســـتصلا ـــها جيدًا رلارة مرات ع  طريل الفوـــل بالدمم باســـتصدا  رلارة مذيبات 

( للحوــو  Ethyl Acetateو  Chloroformو  Pet. Etherفة )عضــوية مصتل

 ج ( –ب  –: )أ نبات العل  رلارة كسور م  

جم         30.13جم      )ب( جزء اليلوروفور  15.91)أ( جـزء الـبتروليو  ايرير      

 جم  16.96)ج( جزء خلات الإيريل  

والتي م      GC/MS تدنيةعمل و ــف لهذا المســتصلوــات باســتصدا   تم             

 ( مركا كما في 35خلالها تم التعرف علي )

 (.                                                               1دول )ـــــــالج     

اة المضادة للمييروبات للمستصلوات م  نبات ــــــالأنش:  ةــــــتمت دراس             

تم إتابة كل مســـــتصلم بعد تبصيرا وتجفيفث في رنا ي ميريل ســـــلفوكســـــيد   الينســـــون.
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(DMSO ) مل، رم تم فحوــها بحراً ع  / مجم  92و  09و  12و  1لتيوي  تركيزات

وجود أنشـــاة مضـــادة للمييروبات باســـتصدا  خمســـة بيتيريا ممرضـــة منها ا يجابية 

والسالبة لوبغة جرا   B. cereusو  Staphylococcus aureus لوبغة جرا  مرل

 Klebsiellaو   Escherichia coli  ،Pseudomonas aeruginosae مرـــل

pneumonia .  وأيضـا تم فحم جميم المســتصلوـات كمضــادات للفاريات باســتصدا

،  Candida albicans: أنـوا  مـصـتـلـفـــة مـ  الـفـاـريـــات المســــــببـــة ل مرا 

Penicillium notatum  ،Alternaria alternata  ،Aspergillus niger  و

Fusarium oxysporium- pisi. 

لوحظ أن الأنشــــــاـة المضــــــادة للبيتيريا والفاريات لجميم المركبات تزداد خاياً مم 

زيـادة تركيز المســــــتصلوــــــات . وجد أن اليلوروفور  يربف نمو جميم اليا نات الحية 

؛  S. aureusالدقيدة وأظهر التأرير مدى واســم ضــد كل م  البيتيريا موجبة الجرا  )

 18 ؛ P. aeruginosaالبيتيريا ســــالبة الجرا  ) ومم(  19؛  B. cereusمم و  10

وجميم  ETOACكان مستصلم الأرير البترولي ومستصلم   . وم  ناحية أخرىمم(

خالية تمامًا م  أي نشاط ضد بيتريا ا لتهاب الر وي  S. aromaticum مستصلوات

K. pneumonia ، ان أعل  نشــــــاط مضــــــاد للفاريـات لجميم م  نـاحيــة أخرى  كــ

 عل  التوالي.  C. albicansو  P. notatumمم ضد  00مم و  09المستصلوات هو 

أعل ( م   Fأظهر التحليل الإحوــــا ي أن تأرير نو  المســــتصلم كان أقوى )بنســــبة 

كــان تــأرير   S. aromaticumالتركيز لجميم الأنوا  البيتيريــة والفاريــة. بينمــا في 

 المستصلم لجميم الأنوا  البيتيرية والفارية.  نو   أعل ( م  Fالتركيز أقوى )بنسبة 

تم فحم الددرة اليلية المضادة ل كسدة للمستصلوات المصتلفة بتركيزات مصتلفة م     

المستصلوات ، لوحظ أنث مم زيادة تركيز أي م  هذا المستصلوات، زاد نشاط 

 دة. ــــــمضادات الأكس

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 (3⁄8–2 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 (1⁄8 in) in diameter, produced in dense umbels. 

The fruit is an oblong dry schizocarp, 3–6 mm (1⁄8–
1⁄4 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 ℃ and grinded well, then extracted with equal volumes of 

Pet.Ether/CHCl3/MeOH    (3 × 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/CHCl3/MeOH extract of Pimpinella 

dissolved well in aqueous solvent (H2O), 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/CHCl3/MeOH extract of Pimpinella 

have been identified using GC/MS 

Table1  Chemical constituents identified by GC/MS technique from 

Pet.Ether/CHCl3/MeOH extract of Pimpinella whole plant material  

 

CSBC MS-Data 
Area 

% 

Mol. 

Wt 
Rt 

Compound 

Name 
No 

 

156 µ+ 

(100%),141(88),128(21),12

5 (25),102(3),89(3),77(13), 

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

0.33 156 5.335 
Naphthalene, 

2,6-dimethyl- 
1 

 

175(13),137 µ+ 

(100%),121(13),107(21),92

(27),77 

(13),64(21),50(6),28(4), 

15(4). 

1.85 175 5.665 

4-

Methoxybenzo

ylacetonitrile 

2 

 

152(98),135 µ+ 

(100%),107(17)92(6),77(17

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

0.89 152 5.756 
Benzoic acid, 

4-methoxy 
3 

 

212(2),141(2),113(5),85(39

), 57 µ+ 

(100%),41(75),26(16). 

4.48 212 6.003 

3,4-

Dimethoxyphe

nylacetone 

4 
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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 

 

152(50),120 µ+ 

(100%),92(72),65(25),53(7

),39(18). 

0.17 152 6.249 Pentadecane 5 

 

152(50),120  µ+ 

(100%),92(72),65(25),53(7

),39(18). 

0.92 
152.

1 
6.299 

Methyl 

salicylate 
6 

 

170(28),155 µ+ (100%),141 

(4),128(16),115(10),102(2), 

89(1),76(10),63(4),51(3),39(2),

27(2). 

0.38 170 6.323 

Naphthalene, 

2-(1-

methylethyl) 

7 

 

170(28),155 µ+ (100%),141 

(4),128(16),115(10),102(2), 

89(1),76(10),63(4),51(3),39

2),27(6),15(4). 

 

0.85 170 6.529 

Naphthalene, 

1,6,7-

trimethyl 

8 

 

137(73),120 µ+ 

(100%),92(87),80(4),65(28),53

(12),39 (28),27(2) 

0.13 137 6.683 Salicylamide 9 

 

163(2),135(60)110(5),85(34), 

57 µ+ (100%),29)27). 
0.27 277 6.746 

Tetradecane, 

1-bromo- 
10 

 

194(73),179 µ+ 

(100%),163(63),149(15),135(1

6),121(2), 

105(10),91(12),73(33),59(9),45

(1), 27(10). 

3.29 194 6.907 

2-

Ethylphenol, 

tri methyl silyl 

ether 

11 
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152(29),137 µ+ 

(100%),122(2),109 

(60),94(41),77(45),65(19),43(4

8),27(6), 15(13). 

0.60 152 7.645 

4-

Methoxyphen

yl methyl 

carbinol 

12 

 

183(2),141(3),113(9),85(28),57 

µ+ (100%),29(19). 
0.47 254 7.937 

Pentadecane, 

2,6,10-

trimethyl 

13 

 

152(28),137 µ+ 

(100%),123(4),10995(24),81(4

4),69(44),55(23),41(56), 

27(12). 

0.10 152 8.040 

Acetaldehyde, 

(3,3-

dimethylcyclo

hexylidene)-, 

(Z)- 

14 

 

164(23),121 µ+ 

(100%),10(2),93(10),77(8),65(

19),51(11),39(24),27(24), 

15(2). 

0.18 164 8.36 

4-

Propoxybenza

ldehyde 

15 

 

137 µ+ 

(100%),121(11),103(6),94(8),7

7(1),65(11),51(1),39(11)27(2),

15 (3). 

0.76 137 8.44 

Phenol, 3-

(dimethylami

no)- 

16 

 

138(19),123 µ+ 

(100%),108(7),95 

(22),81(54),67(22),55(29),91(2

4). 

0.23 138 8.778 

2,4-

Hexadiene, 

2,3,4,5-

tetramethyl 

17 

 

196(4),150(1),137 µ+ 

(100%),109 (10), 

94(14),71((22),57(8),42(39). 

0.30 248 9.087 

Acetic acid, 

6,6-dimethyl-

2-methylene-

7-(3-

oxobutylidene

)oxepan-3-

ylmethyl ester 

18 

 

180(69),165(3),152(93),137 µ+ 

(100%),124(18),109(59),91(40

),7764(21),51(21),29(13),15(10

). 

0.46 180 9.996 

4-((1E)-3-

Hydroxy-1-

propenyl)-2-

19 
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methoxyphen

ol 

 

309(6),169(4),135(46),85(47), 

57µ+ (100),29(11). 
0.36 249 

10.13

9 

1-

Bromodocosa

ne 

20 

 

212 µ+ 

(100),197(13),181(99),153 

(13),138(12),123(8),108(5),93(

5),67 (9),39(9),15(8). 

1.01 212 
10.38

6 

Benzoic acid, 

4-hydroxy-

3,5-

dimethoxy-, 

hydrazide 

21 

 

269(4),222(6),196(11),168(3),1

39(6),111(56),83(98),57 µ+ 

(100),29(11). 

0.44 332 10.8 

2- 

Chloropropio

nic acid, 

hexadecyl 

ester 

22 

 

141(3),113(9),85(51),57 

29(11). 
1.49 254 10.98 Octadecane 23 

 

152(65),137 µ+ 

(100),109(12),94(9),77(12),66(

6). 

0.79 152 11.06 

Benzene, 1,4-

dimethoxy-2-

methyl- 

24 

 

196(11),151(6),137 µ+ 

(100),109 

(19),94(15),77(19),63(6),39(7), 

15(8). 

1.38 196 
11.22

7 

Benzeneacetic 

acid, .alpha.-

hydroxy-

4methoxy-, 

methyl ester 

25 

 

206(4),164 µ+ 

(100),149(25),131 

(12),104(4),91(7),77(12),63(4),

43(16). 

0.60 206 11.75 

Phenol, 2-

methoxy-4-(1-

propenyl)-

,acetate 

26 

 

138(39),123(56),109(27),95(76

),81(81),67(76),43 µ+ (100 

),29(12),15(4). 

0.21 198 
11.83

3 

6-Octen-1-ol, 

3,7-dimethyl-

,acetate 

27 

 

366(3),203(18),175(24),149(25

),123 (73),97(66),71 µ+ 

(100),43(91). 

0.33 353 11.97 

1,2-

Pentanediol, 

5-(6-

bromodecahy

dro-2-

hydroxy-

2,5,5a,8a-

28 

The Libyan Association

 Al Asala journal22



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 

tetramethyl-1-

naphthalenyl)

-3-methylene 

 

213(3),194(2),176(3),150(19),1

24(38), 

109(43),95(99),81(79),55 µ+ 

(100),41(83),27(42). 

0.15 212 12.46 Tridecanedial 29 

 
139(77),97(9),43 µ+ (100). 0.10 438 12.95 

Heptacosyl 

acetate 
30 

 
167(2),111(59),57 µ+ (100). 0.11 662 13.03 

Dotriacontyl 

heptafluorobu

tyrate 

31 

 
139(11),97(63),57 µ+ (100). 0.08 606 

13.30

9 

Octacosyl 

heptafluorobu

tyrate 

32 

 

324(12),253(3),225(3),197 

(4),169(5),141(6),113(7),85(8),

57µ+ (100). 

0.11 324 
13.62

1 
Tricosane 33 

 

270(15),227(12),185(7),143(20

), 115(3),97(7),74 µ+ 

(100),43(42). 

0.43 268 
14.19

6 

Hexadecanoic 

acid, methyl 

ester 

34 

 

193(6),177(6),137(27),111(10),

83(27), 55 µ+ (100),39(77). 
0.09 328 

14.56

3 

Dodecane, 

1,12-dibromo- 
35 

 

283(5),252(4),224(4),141(5),11

1(16), 85(46),57 µ+ (100). 
0.16 314 14.68 

Ethanol, 2-

(octadecyloxy)

- 

36 

 

256(17),213(17),185(11)157(1

4),129 (45),101(21),83(27),60 

µ+ (100),43(84). 

4.80 256 
15.64

1 

n-

Hexadecanoic 

acid 

37 

 

255(2),210(7),169(12),125(16),

97(72),57µ+ (100)29(7). 
0.65 255 

16.31

2 

Pentadecyl 

heptafluorobu

tyrate 

38 

 

282(3),197(2),169(3),141(6),11

3(14), 85(63),57 µ+ (100). 
1.6 282 14.54 Eicosane 39 
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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].  
 

 

 

 

 

 

 

 

 

 

 

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 (mean±SD) 

 

 Antibacterial activity 

 
width of inhibition zone (mm) 

Concentration 

(mg/ml) 
Compound 

B. 

cereus 

K. 

pneumonia 

P. 

aeruginosa 

E. 

coli 

S. 

areus 
  

5 ± 

0.29 

0 5 ± 0.29 3 ± 

0.12 

2 ±   

0.12 
1 

1- Pimpinella 

anisum  

Pet-Ether 

Extract 

7 ± 

0.58 

0 8 ± 0.58 5 ± 

0.29 

6 ± 

0.29 
10 

9 ± 

0.58 

0 10 ± 0.58 8 ± 

0.58 

8 ± 

0.058 
25 

15 ± 

0.58 

0 12 ± 0.58 11 

± 

0.58 

10 ± 

0.058 50 

0

5

10

15

20

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

w
id

th
 o

f 
in

h
ib

it
io

n
 z

o
n

e
 (

m
m

)

Pet-Ether Extract chloroform extract ETOAC extract
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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. 

 

 

3 ± 

0.12 

0 8 ± 0.29 2 ± 

0.06 

2 ± 

0.06 
1 

2- Pimpinella 

anisum 

 chloroform 

extract 

5 ± 

0.12 

0 10  0.58± 4 ± 

0.17 

5 ± 

0.12 
10 

6 ± 

0.17 

2 ± 0.06 15 ± 0.58 7 ± 

0.29 

6 ± 

0.29 
25 

7 ± 

0.58 

3 ± 0.12 18 ± 0.58 9 ± 

0.58 

8 ± 

0.058 
50 

2 ± 

0.06 

0 0 3 ± 

0.12 

1 ± 0 

1 
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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 III 

Sum of 

Squares 

df Mean 

Square 

F Sig. 

Plant 2933.8 3 977.9 1255.3 .000 

Extracts 2229.2 2 1114.6 1430.8 .000 

Conc. 1068.8 3 356.3 457.3 .000 

Bacteria 1429.3 4 357.3 458.7 .000 

Plant * Extracts 
970.7 6 161.8 207.7 .000 

Plant * Conc 
354.9 9 39.4 50.6 .000 

Plant * bacteria 
970.2 12 80.9 103.8 .000 

Extracts * Conc 
115.7 6 19.3 24.8 .000 

Extracts * bacteria 
755.8 8 94.5 121.3 .000 

Conc * bacteria 
150.2 12 12.5 16.1 .000 

Plant * Extracts * Conc 51.2 18 2.8 3.7 .000 
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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) 

 

 

 

Plant * Extracts * bacteria 1206.3 22 54.8 70.4 .000 

Plant * Conc * bacteria 124.0 36 3.4 4.4 .000 

Extracts * Conc * bacteria 76.1 24 3.2 4.1 .000 

Plant * Extracts * Conc * 

bacteria 
180.6 66 2.7 3.5 .000 

Error 380.2 488 0.8   

 Antifungal activity 

 width of inhibition zone (mm) 
Concentration 

(mg/ml) 
Compound 

F. 

oxysporium 

A. 

niger 

Alt. 

alternata 

P. 

notatum 

Candida 

albicans 
  

0 0 0 0 0 1 4- Pimpinella 

anisum 

Pet-Ether 

Extract 

0 0 0 0 0 10 

0 0 0 0 0 25 

0 0 0 0 0 50 

0 0 5 ±0.2 0 0 1 5- Pimpinella 

anisum 

Chloroform 

extract 

0 0 8 ±0.1 0 0 10 

0 0 10 ±0.17 0 0 25 

0 0 11 ±0.06 0 0 50 

0 0 0 1 ±0.06 0 1 6- Pimpinella 

anisum 

ETOAC 

extract 

0 0 0 2 ±0.06 0 10 

0 0 1 ±0.06 5 ±0.12 0 25 

0 0 2 ±0.06 6 ±0.06 0 50 
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