-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by Xiamen University Institutional Repository

University Code: 10384

Student ID No.: 20420081153693

M R}

MASTER DEGREE THESIS
TWO-STEP EXTRACTION OF PYRETHRINS FROM CHRYSANTHEMU

Pk AL (1 Bk ER A TR Y P20 A IO 5
IBRAHIM ABDUL — RAUF

Supervisor: Professor Li Jun
Major: Chemical Engineering

Date of Graduation: July, 2010

A THESIS SUBMITTED IN FULFILLMENT OF THE REQUIREMENS FOR THE
AWARD OF THE DEGREE OF MASTER OF ENGINEERING

DEPARTMENT OF CHEMICAL AND BIOCHEMICAL ENGINEERING
COLLEGE OF CHEMISTRY AND CHEMICAL ENGINEERING

XIAMEN UNIVERSITY


https://core.ac.uk/display/41410709?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

TWO-STEP EXTRACTION OF PYRETHRINS FROM CHRYSANTHEMUM Name: | BRAHIM ABDUL - RAUF Supervisor: Li Jun Xiamen Uni versity



TWO-STEP EXTRACTION OF PYRETHRINS FROM

CHRYSANTHEMUM

B B2 16 P O BR B3 B I T 2D 2T AT

July, 2010






[brahim Abdul-Rauf XMU 2010

I. CERTIFICATION

I, Professor LI JUN, hereby certify that | have dethis manuscript and recommend for
acceptance by the Xiamen University; a disserta¢iotitled “TWO-STEP EXTRACTION OF
PYRETHRINS FROM CHRYSANTHEMUM” in fulfilment of dgree of Master of

Engineering at Xiamen University, People’s Repubfi€hina.

Supervisor

Date: July, 2010

Department of Chemical and Biochemical Engineering

College of Chemistry and Chemical Engineering

Xiamen University
Xiamen, Fujian Province

P.R. China

July, 2010




[brahim Abdul-Rauf XMU 2010

[I. ORIGINAL STATEMENT

The research described in this Master of Engingeahasis was conducted under the supervision
of Professor LI JUN at the Department of Biochem@ad Chemical Engineering, Xiamen
University. | hereby declare that the work subnditte my own and that appropriate credit has
been given where reference has been made to tHeot@thers. | also confirm that it has not
been previously or concurrently submitted for amyneo degree, diploma or any other
gualifications at Xiamen University, P.R China diner institutions.

[ll. COPYRIGHT DECLARATION

All rights reserved. No part of this dissertatioayibe reproduced, stored in any retrieval system,
or transmitted in any form by any means: electromechanical, photographing, recording or
otherwise without prior written permission from thathor or Xiamen University.

IBRAHIM ABDUL - RAUF

July, 2010




[brahim Abdul-Rauf XMU 2010

IV. DEDICATION

| dedicate this work to my dear wife, Sawdatu; @rig helpmate and a Caring mother; and to
our lovely children — Kifayatul-Llah, Tun-Taiya, M& and Zul-Khair. It is also dedicated to all

my brothers and sisters and in memory of my par@htdaji Yibram Bla and Mma Marta of
blessed memory.

July, 2010




[brahim Abdul-Rauf XMU 2010

V. ACKNOWLEDGEMENTS

In all humility, 1 acknowledge the blessings of Aghty ALLAH for giving me a chance to
study abroad and thus making my cherished drearaliy:

My indebtedness goes to my supervisor, ProfessodUN for his immense direction and

guidance. | am really grateful and proud to be eissed with him.

I am highly grateful also, to the Government of PIEOPLES REPUBLIC OF CHINA, who
through The Chinese Scholarship Council (CSC) effene full scholarship to study in Xiamen
University.

Other thanks go to all my lecturers in the Biocheahand Chemical Engineering Department.

They were the driving force behind my training.

| particularly like to thank professor CHEN BING Hlbr his unceasing support, advice and

motivation.

| cannot but be grateful to the people of CHINAotngh whose taxes | was offered the
scholarship.

Finally, | thank all the members of the Catalytiechinology Laboratory; especially the research
assistant, Miss HONG YAN ZHEN and a graduate sttyddn HUANG CHANG XIU for their
care, understanding and unceasing support. | visin tall the best of luck and success in their

future endeavour.

May ALLAH, in His infinite mercy shower HIS blesga on all those who in diverse ways

contributed to my success.

July, 2010




[brahim Abdul-Rauf XMU 2010

VI B

R H WG RS2 2T B, IR AR B S o

IR FIN B H IR . AR SO ZINT AR T N5, BEE 122 R KL
Lo AP P RIS EE AT G 1) R 7 SCAN W il B SE 4 T RERMTE L
TE, AR RAZ A HEK . (I Bt s R 1 S RN e IO [ B AR R 2 = 2 T

SR e N RN, Sl o [ R K B 2 i i B B N BRI T i e, 1k 3G
DAFE T RS2 1 — iR

B T TR A TR S A TRER P RN, AAI2s T BAWTHT2E2h 77
IR SR EIR A IR R NS AN SR, 4 TRIERAF BRG], BB S &,
00 SN ENP L U R T B e

e, RAHEI SR AL = PIrAT RO, R T S B B S R U R B AR
BB TTCRA R 5 B AN SR

L HAUAR B AT 3 B I B

2010 7R







[brahim Abdul-Rauf XMU 2010

VII.  ABSTRACT

The experimental determination of the concentratiand vyield of pyrethrins from
chrysanthemum (pyrethrum flower) is usually carread with chromatographic techniques. A
lot of methods about this have been reported dweryears [Wang et al, (1997)]. These include
high performance liquid chromatography (HPLC) [Tatdal, (2003); Essig and Zhao, (2001b)],
gas chromatography (GC) [Essig and Zhao, (2001a)] supercritical fluid chromatography
(SFC) [Wenclawiak et al, (2000)]. GC was chosen asnvenient method in this study.

The first extraction using n-hexane as a first sotvto extract the pyrethrins from the solid
sample (grounded and unsieved, particles size olitaBO meshes), and then the second
extraction using supercritical carbon dioxide (aseaond solvent) with a self built supercritical
fluid extraction (SFE) unit to obtain the pyrettwifrom the crude hexane extract (CHE) were

done in this study.

The hexane extractions (100g sample size) in arwadéh at controlled temperatures and
vigorous stirring yielded pyrethrins concentratimasying from 69.85 - 95.50mg/ml and yield of
0.85 - 3.76% of the dry weight. Extraction efficd@@s under several conditions were
investigated and the optimum extraction conditiorese about 4%C in 4hrs. Compared with the

pyrethrins product from the factory, several unddse components exist in the CHE.

The SFE was carried out in an extraction vessér(lpwith a sample size of 40ml CHE. The
SFE extract yielded concentrations varying fron257-. 93.79mg/ml and the yield range (after
the second extraction) of 0.99 - 2.15%. The optinmamditions here were 35 at a pressure of
20MPa in 2hrs. Compared with the pyrethrins prodinom the factory, two undesirable
components are evidently eliminated in the exthach SFE. The results show that the two-step

extraction technique is appropriate for the effexgxtraction of pyrethrins.

Key words: Hexane, supercritical carbon dioxidegfiyrins, two-step extraction
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IX. ABBREVIATIONS AND SYMBOLS

GC gas chromatography

HPLC high performance liquid chromatography
SFC supercritical fluid chromatography
SCF supercritical fluid

SCFs supercritical fluids

SFE supercritical fluid extraction
SC-CQ supercritical carbon dioxide

SC supercritical

(6{07) carbon dioxide

et al et alii (and others)

pp page

% percentage

CHE crude hexane extracts

BC before christ

PY pyrethrin

PYI pyrethrin 1

PYII pyrethrin 2

C1 cinerin 1

Cc2 cinerin 2

J1 jasmolin 1
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J2

P1
P2
Al
A2
WHO
Fig
Pe

Te

Cm

°C

MPa

FID
n-hexane
mL

/min

Soc.

Eds

Sci.

jasmolin 2

pyrethrin 1

pyrethrin 2

area of pyrethrins 1
area of pyrethrins 2
world health organization
figure
critical pressure
critical temperature
critical point

centimeters
approximately

degree centigrade
mega pascal

flame ionization detector

normal hexane
milliliters

per minute

society

editions
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m meters

mm millimeters

tr retention time

k' retention factor

R? pearson correlation coefficient
LOQ limit of quantification
LOL limit of linearity

LOD limit of detection

BOD beyond limit of detection
IS internal standard

k response factor

f relative response factor
pm micro meters

uL micro liters

rpm revolutions per minute
cp component

Tl total

St standard

No. number

Ext extract
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