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Final Report on Scientific Laboratory Study entitled:

Determination of integral antioxidants capacity in Aniseed and
Fennel Seeds using photochemiluminescence assay and GC-MS

Osibll Fennel I»addl - Aniseed


http://en.wikipedia.org/wiki/File:Koehler1887-PimpinellaAnisum.jpg
http://en.wikipedia.org/wiki/File:Foeniculum_vulgare_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-148.jpg

Gl giagl)

4 LAl
6 Aadial)
10 sl Jaal
10 GHhklls sl
11 Slpseaily Aslaal dsally a5l
11 Glual) en
11 ClisSall Gty el dolec
12 aaalidl g bl
20 bl




Ll

o yal) ABSH Adllan A il e g il (on dranall Dadlly suilll 5l Alas ciligSall cane
sl s (ylaall Cusl) BasS (e %99.44 sai S s UsSa cpanl s 5 A Ldle gilag <) ae
Gosie «Jagllial cOopaid copigad cJoabind Jousil=(Basie 1d Opuildl sl (8 Bawdll ClisCdl o opo

Il 05 e o(Dsnnp 1) =4 eSsua 105 cxaall Guilbl «Jgusd

Clioal cul€y + el o0 (el cull FueS 0 %99.35 sai Jid Wy LsSe (9DIEs DB et (g
—1-Chu (Jsabial (Jsalamdiie cpaiid conisad (ol il (oWl f e Dedll el A A
SIS ¢ Cppnipls ¢l DL Jgeail eJian 168 ¢ g2 ¢( iy 1) =4 uSsine

oo (slall daylSlly dandll) Al Loy doplaall 4l lialiiall 2SI 52083 Saliadl) el s
5 Al S b asY) hliae G e el A Sseall G Ay bedl) 5 Oseslil] e IS
363.2811.11 5166.6910.42 e adKl 5008 saliadd) dacd) dad cwilS Cun dille 8y oLl da)S))
Adgid Gl pud paad (G . gl e bedll 5 Opaildl 5ohy 0 IS b dila s0le phe o 1S Jsasils
Llin g fpadlly Qo) 5od (ha JS (b Baus] clilian jalaaS ddgma (b (Allg WHSIS 2a Loy

.HPLC

Gl cuill ¢ Sguall G haddlyshy ¢ Gsmaild) Hsdy Bausl Claliae iz lidal) cilals



Abstract

The chemical components of both aniseed and fennel seeds collected from Idlib and Aleppo
region in syria were identified using GC-MS spectrometry. Forty fractions components
representing an average of 99.44% of the essential oil from aniseed seeds were
characterized. The major average components were: Trans-Anethole Estragole, Limonine,
Fenchone, Linalool, trans-Anethole, p-Anisaldehyde, Benzene 1-methoxy-4-(1-prpenyl)-,
cis-Anethole.

Thirty three fractions components representing an average of 99.35% of the essential oil of
fennel seeds were characterized. The major components were: a-Pinene, a-Phellandrene,
Limonene, Fenchone, Methyl-chavicol, Estragole, Benzene, 1-methoxy-4-(1-propenyl)-, D-

Limonene, 1, 8-Cineole -, Anisole-p-allyl, Farnesene, Carvacrol.

The integral antioxidant capacity, IAC of aqueous and essential oils extracts of both
aniseed and fennel seeds have been determined by means of a photochemiluminescence
assay (PCL). By means of a photochemiluminescence assay, it was possible to assess the
IAC with high accuracy which represents the sum of the antioxidants capacity of
hydrophilic and hydrophobic components existence in both aniseed and fennel seeds. The
integral antioxidant capacity for both aniseed and fennel seeds have been measured which
have a value as a total equivalent per gram of dry material (TE/g DM) at 166.69 % 0.42

and 363.28+1.11 nmol, respectively. Nine _major_phenolic_compounds known as

antioxidant resources with their concentrations have been identified in both aniseed

and fennel seeds by HPL.C technique.

Key words: Antioxidant, Photochemiluminescence, essential oil, aniseed, fennel, seeds
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Principal Nutrition Values in Anise Recommended Dailey
sy satal) Seeds ~ Allowance
Oguildl gl B A5 Lol Lass W € gamual) cilaadl
Energy 337 Kcal 17%
Carbohydrates 50.02 g 38%
Protein 17.60 g 31%
Total Fat 79% 15.90 g
Cholesterol 0 mg 0%
Dietary Fiber 1469 38%
Vitamins <lislidl
Folates 10 pg 2.5%
Niacin 3.060 mg 19%
Pantothenic acid 0.797 mg 16%
Pyridoxine 0.650 mg 50%
Riboflavin 0.290 mg 22%
Thiamin 0.340 mg 28%
Vitamin A 311 IU (Adgaasy) 10.5%
Vitamin C 21 mg 35%
Electrolyte 4aiall 73y
Sodium 16 mg 1%
Potassium 1441 mg 31%
Minerals ¢aal)
Calcium 646 mg 65%
Copper 0.910 mg 101%
Iron 36.96 mg 462%
Magnesium 170 mg 42.5%
Manganese 2.300 mg 100%
Phosphorus 440 mg 63%
Selenium 5.0 mg 9%
Zinc 5.30 mg 48%
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Principal Nutrition Values in Fennel Recommended Dailey
A6 sala) Seeds ) Allowance
el oy B Lus1iad) Lol b3 g T amal) cipasl)
Energy 345 Kcal 17%
Carbohydrates 52.29¢g 40%
Protein 15.80 g 28%
Total Fat 14.87 g 48%
Cholesterol 0 mg 0%
Dietary Fiber 39.89g 104%
- - a1e gt
Vitamins <lislidl
Niacin 6.050 mg 37%
Pyridoxine 0.470 mg 36%
Riboflavin 0.353 mg 28%
Thiamin 0.408 mg 34%
Vitamin A 135 1U 4.5%
Vitamin C 21 mg 35%
Electrolyte 4daiall =Y
Sodium 88 mg 6%
Potassium 1694 mg 36%
Minerals gtaal
Calcium 1196 mg 120%
Copper 1.067 mg 118%
Iron 18.54 mg 232%
Magnesium 385 mg 96%
Manganese 6.533 mg 284%
Phosphorus 487 mg 70%
Zinc 3.70 mg 33.5%
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Total Phenolics Comitll ol BYAIISYXN
compounds % % %
A4l 4 gladl) il sall
Ferulic acid 1.49 2.31
Carnesol 3.98 4.43
Carnosil 417 6.24
Ellagic acid 14.36 9.33
Gallic acid 1.24 2.49
Caffeic acid - 3.24
Rosmarenic acid 1.33 15.44
Quercetin 3.54 14.47
Total Punicalagins 6.79 31.22
(4) sl
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2-(3, 4-dihydroxyphenyl)-3, 5, 7-trihydroxy-4H-chromen-4 -one

Chaliae jalas a5 %61 Jsa beadll jod & SN (gginall (o 3D A gudl) ol gCall o giall dacl) il

e 5alinY) (S 5208V clobiadd Lals s iaae Dadll )53 aa3 by dympda 5208

LD (st PIA (e WIS e Gsadldl 550 (glaall cudll e Ageatal) dgall s (5)dsanll G
oo ao (el ol (3 SUsSall cwlu) (ggindl o @bl ekl 83 GC-MS ) Ay
Trance-Anethole Estragole, (4.35 %), Limonine, (6.54%), Fenchone, (2.11%), Linalool,

(1.17%), Trance-Anethole, (41.2%), p-Anisaldehyde, (3.24%), Benzene 1-methoxy-4-(1-
prpenyl) - cis-Anethole, (19.37%).

& 40 mg/mL S5 Ca-Cos e ilie QNI 0o (ol mie i (goiall oS lual) (e B (50
aal ol BLEY) a3 .99.44% s sanadll A gl Ao cialy (Fluka 358 e 390 oSl
asllid cnid «Coipmd paliad Upmas o5 1om Ba0mal) Com 1 (n Qs sy 8 Agunill iyl

Jsel G (i 1) =4 oS5 1= Oy cxnall Gasllls e Jpmasl (il
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5 (el sl 3 sagasall Alladl LSl SN 5 Jyaall

GC-MS I dilay had (5n Ally (yguilll

GligSal) S
g Gl sl 8 Usaatal) dgall cilisa ma/g
Separated Components Fraction in
Aniseed Seeds x 1000 =
ppm
1 a-Pinine 0.59
2 Camphene 0.11
3 Sabinene 0.42
4 Beta-Pinene 0.09
5 B-Myrcene 0.28
6 aphellandrene 0.07
7 p-Cymene 0.87
8 Limonine 6.54
9 1.8-Cineol 0.04
10 Gama-Terpenen- 0.74
11 Fenchone 211
12 Linalool 1.17
13 cis-Linalool oxide 0.06
14 trans-Linalool oxide 0.18
15 Estragole 4.35
16 p-Anisaldehyde 0.26
17 Trance-Anethole 41.2
18 cis-Menthone 121
19 a-copaene 0.11
20 Anisalketone 0.04
21 p-Farnesene 0.07
22 Germacrene 0.48
23 Methyl-isoeugenole 0.14
24 Gama-Cadinene 0.42
25 p-Anisaldehyde 3.24
26 Camphor 0.28
27 Bycyclo[2,2,1]heptan-2-one,1,3,3- trimethyl, 5.11
28 Benzene,1-methoxy-4-(1-prpenyl)-, cis-Anethole 19.37
29 Benzene,1-methoxy-4-(1-prpenyl)-, trans-Anethole 1.19
30 Eucalyptol 0.33
31 Cyclohexane.6-ethenyl-6-methyl-1-(1-methylethyl(1H)- 2.92
3-(1-methylethylidene)-(s)
32 3-Carene 0.21
33 1,8-Cineole 0.91
34 Carvone 0.17
35 Estragole 1.34
36 Eugenol 0.05
37 a-Bergamotene 0.07
38 B-Bisabolene 0.27
39 Farnesol 0.29
40 Ecalyptol 2.14
Total 99.44
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oot e (rhaal) il b lipCall o) (gginall of i) cajelal iy GC-MS iy
a-pinene, ( 1.65%), o —phellandrene, (2.9%), limonene (5.21%), fenchone, (1.36%),
(Methyl-chavicol) (1.71%), estragole, (5.75%), Benzene, 1-methoxy-4-(1-propenyl)- cis —
Anethol (36.37%), D-Limonene, (5.21%), 1,8-cineole-, (2.34%), Anisole-p-allyl, (17.41%),
Farnesene (3.29%), Carvacrol (3.17%).

40 mg/mL S5 Cs-Cas (e e gV o (lae zie iy i) oS Glusall (e Liad ST (50
aal o HLaY) 5353 .99.35% Jsa saasal) Sl lisSal A il WFIUKA 3558 G 3ysall (LSl 3
(salind «JsSila=diie «0paid copisad (DUl (i W toa bedll s (B )l ClisSdl)
pailh Jalll Bl Jganl (168 oisal=a ¢ Jsanl G (i 1)—4- S s 10

Js s

Sl 5 eVl 5 5y Claloas (e sl 5 hedl) Gli gine o dadlg Alia o Al ca el
O Ol 5 Badll ok of it LS (4 Jganll) (el call Baell dugia) ocally 4l na (Slas

328y halian 5 Vsl (e Jall Laalsindd hlai 52081 clobiad Tals Lands as
36.37 519.37 & S5 el oy Aladll LSl o Dedl) 5 Opill) sk (s5ine Om S il Sllia
cis- K& e W g @Al Benzene,1-methoxy-4-(1-prpenyl)-,  os<d npll e mgl/g
&b 4l wile 1385 Cis-Anethole gsill e (585 calaall dudid) oS8 trans-Anethole i Anethole

Dl g Gamalll o
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Gl gl (harl) il b Bagasall Alladll ciliSall HSUEN Cu (6) Jsead
GC-MS ) &ilisy lghuad (g lly Laddl

SR
a3 Dadll 55y b Ageniall sall s 5
Separated Components Fraction in Fennel ma/g
seeds
x 1000
= ppm
1 | 1R- a -Pinene 1.65
2 B-Phellandrene 1.39
3 B-Myrcene 0.97
4 | a-Phellandrene 2.90
5 B- Pinene 1.24
6 Limonine 5.21
7 Bicyclo(2.2.1)heptan-2-one,trimethyl 3.42
8 Anisole-p-allyl 17.41
9 Benzene, 1-methoxy-4-(1-propenyl)- cis-Anethole 36.37
10 | 3-Allyl-6-methoxyphenol 0.95
11 | 2-propanone.1l-(4-methoxyphenyl) 0.25
12 | Dodecanal 0.17
13 | Estragole 5.75
14 | 1,6-cyclodecadien.1-methyl-5-methylene-8-(1 0.32
methylethyl)-(s-(E,E))
15 | Methyl iso-eugenol 2 0.15
16 | Apiol 1.45
17 | 3-Cyclohexene-1-methanol, a,a,4-trimethyl-propanoate 0.02
18 | Copaene 0.11
19 | Bicyclo[3.1.1]hept-2-ene,2,6-dimethyl-6-(4-methyI-3- 0.14
pentenyl)
20 | 1-(3-Methyl-2-butenoxy)-4-(1-propenyl)benzene 0.16
21 | 1,6-Octadien-3-ol, 3,7-dimethyl 0.28
22 | Methyl chavicol 1.71
23 | Fenchone 1.36
24 | Gamma-Terpinene 1.12
25 | ortho-Cymene 2.13
26 | Fenchyl acetate 1.42
27 | 1,8-cineole 2.34
28 | Carvacrol 3.17
29 | Anisaldehyde 0.93
30 | Farnesene 3.29
31 | Bergamoil 0.63
32 | a-terpineol 0.26
33 | 9.12-Octadecadienoic acid 0.68
Total 99.35
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@unllly Sl Gralisedl Sl Gl L hadll 5 il sid 5283 Baliaall Bl cpai 9
G SAL pnll pad) e A S el 8 Al S haliae S5 0alsil e agslls L DY
S (phaad) il oo aBlsl) A danls daewill 53SY) Clalian of it lulidl) Gl Gl ey ccilinall o3
Dadl) 5 Crpaill) sad (samllly Al Galionall 5auSY) Claline (ald @il 7 Jsaall G« o3 (e el
5oy labiad i)l S5 o 7 Joaall (e zlma) oSa o Al saldl e phall 8 Jgasils Baals
Sl palsiual el Al Opaill) b e el badll 55d B gallly 5 Sl palitiual )
Uil GASH 50y Caliae 058 Ml e /Jsesili 316.11F0.30 (sunlll alsnnally 47.17£0.42
S G s pg Lol ol o gl ISU Jsasil Jb oS5 13156 363,281 111 agnill 5 oLl &

&)Mu‘ )j".b. L} Ssﬁj&!

Water-soluble
antioxidant (ACW)

Lipid-soluble
antioxidant (ACL)

integral antioxidant capacity

(ACW +ACL)

3S Y1 Cildlize Uoell 3AS Y Oidlias | doedt IS 8l S Y Clslias
Al g1l sl & Aol a3 a5 el G
Trolox equivalent per gram of dry matter of leaves, DM / nmol*
Oyl 9 1ol 5y o 18 JSS gogit S (oS3 ( BS
JreAlgyRe 47.17+0.42 316.11£0.30 363.28*1.11
Ogmild) y9dy 11.32+0.17 155.37£0.32 166.69+0.42

ise Ll B SD+ (glad) Gihaily Lk a & sUasall wil) *

abidl) iy (slly ACL  pondll b laiall 52uSY) ilabine (elidl Gy il (gginal Sl Jadl) 1 IS
cAlsgae Gl LSl sl ¢)ya) 8 4

Inhibition

90
801 y = 2.5989x - 1.037
70 - R? = 0.9996

0 \ \
0 5 10

Trolox content(nmol/assay)

15 20 25

30 35
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Gosie 5 Gajie o8 Oseild) sk (8 8auY) Cliliae e gl Lulad) sl o duallall cladpall ey
o3 (5355 DPPH ik ¢ lab ¢gusldl ol (glaal) call (g5ina (00 (90.1%) e ) Jesdy g Jguas
BHA, butylated :lie ledws aiad £33 Gl ) dgal) o ST 52080 5olime Gl 30l
o sl o clis€e ) sagll ([19] BHT, butylated hydroxytoluene s hydroxyanisole
Cill ggima o 60.57 MY/G Jos N dear Jsessl s 5 Gaite 0o sl 038 (s5ina (8 5 Jsaal)
e ) asas 52y Ghilias e Agied) Gl Gun hedll ok e Lad @y Gilay . (gyhall
A d) eliide 5 Jee)
5o aliaaS djpes b hgie oanle srean LY Sl sl hadll 5 Gouill) sh Mas gie Jsli (ea
gl lyedl o B Jexiey WS Sl Bl 5 Luadagl) clalled) 3 am dde S8 e W W
Joll bl by dealiall (b (S 5 adl) Jarn g liny) dalles b Liad padies LS g 52uSY) @lalins
5 il assliolly anulll) Jia (olaey &z oo Gl o (grind WS clacayall sie culalls
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