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ABSTRAK

PENENTUAN KANDUNGAN HIDROKSISITRIK ASID (HCA) DALAM
ROSEL (Hibiscus sabdariffa L.) MELALUI PENGEKSTRAKAN KALIUM
HIDROKSISITRAT DAN KROMATOGRAFI CECAIR BERPRESTASI

TINGGI (HPLC)
Y

JANUARI 2012 %

HALIMATON SAADIAH BINTI OTHMAN

Rosel (Hibiscus sabdariffa L.) dari famili Malvaceae merupaka1$ies tanaman
yang masih baru di Malaysia. Rosel adalah kaya dengan vitami an antosianin
tetapi penemuan terkini menunjukkan rosel turut menganduagi #¥id hidroksisitrik
(HCA). Kajian ini dijalankan untuk mengekstrak HCA dy m bentuk kalium
hidroksisitrat dan menentukan kandungan kalium hidrokaitrX di dalam aksesi rosel
melalui dua kaedah perbandingan pengekstrakan HC e‘ah engekstrakan
asal dan kaedah pengekstrakan termodifikasi yang 1 amapefrang teraktif.

Sebelas sampel digunakan dalam kajian ini iaitu roses Aksesif2, 3 §)5m®1 21 dan

mutan mereka masing-masing  HS0275-30- -T-1, /2 -_@3-3-1-1-1.
HS03100-29-2-1-17-15-1,  HS03100-29-7-1-6 -18N=1-1-1  dan
HS1250-1-18-1-1-1-1 manakala asam keping (GaXinia G. cambogia
yang mana diketahui mengandungi HCA di Wn se cawaidly. HCA diekstrak
daripada kaliks roselle kering mengguna % CA%ang telah diekstrak
kemudiannya distabilkan di dalam benuhl isi

iung_hi sisitha? suatu bentuk yang
kedua-duanya stabil dan aktif secara 1. Kar%\ 1 gﬁitrat disahkan melalui
analisis HPLC menggunakan kalium alrOk sgpilrat Piawats eputusan menunjukkan
ckstrak dari kedua-dua kaedah pen&k ak cti erbezaan dari segi warna.
Kaedah pengekstrakan asal menynj eksc@ dari julat kuning air, coklat
terang dan coklat. Kaedah pgnge i‘f@l menunjukkan warna ekstrak
dari putih ke putih kekunin® an asal menunjukkan Acc. 21
dengan kandungan hasil ekgtrak™te i 7.8%. Hasil ekstrak dari keadah
pengekstrakan termodoffgs! d llh spdikit kurangan akibat dari terhapusnya
kesemua kompaun teriégt dir o ngﬁﬁ(if, walaubagaimanapun menunjukkan
kedua-dua Acc. 21 d 031 0-3-3-1-65-1 dengan 6%. pH bagi larutan ekstrak
5% dari kedua- dahf pepg 'stk'gan menunjukkan nilai pH berjulat 7.0-8.6
yang kesemuan Ikalf. 2k <bYi dua kaedah pengekstrakan menunjukkan
bahawa sangat \ruWdalam air dan giues methanol manakala ianya larut dalam asid
hidroklorik. k adalah tidal&“[helarut dalam benzene, klorofom dan metanol.
Niko-kimia adalah menepati ciri-ciri seperti kawalan yang digunakan.
mengesahkan bahawa kalium hidroksisitrat adalah wujud di dalam
kesegua pel roselle dan kawalan. Masa tahanan (MT) bagi kalium hidroksisitrat
adalah Nsekitar 4.500 min. Bagi kaedah pengekstrakan asal, kepekatan kalium
hidroksisitrat adalah paling tinggi dalam Acc. 6 dengan 82.1mg/100g atau 0.082%.
Manakala dalam kaedah pengekstrakan termodifikasi, kepekatan kalium hidroksisitrat
tertinggi adalah dalam HS1250-1-18-1-1-1-1 dengan 42.5mg/100g atau 0.043%.
Kajian ini membuktikan bahawa roselle di UKM mengandungi HCA dan menerusi
kaedah pengekstrakan HCA yang besesuaian, matlamat untuk pembangunan produk
berasaskan kepada HCA daripada roselle boleh dilaksanakan dan dijayakan.
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ABSTRACT

DETERMINATION OF HYDROXYCITRIC ACID (HCA) CONTENT IN
ROSELLE (Hibiscus sabdariffa L..) THROUGH EXTRACTION OF
POTASSIUM HYDROXYCITRATE AND HIGH PERFORMANCE LIQUID

CHROMATOGRAPHY (HPLC)
HALIMATON SAADIAH BINTI OTHMAN c\z
JANUARY 2012 -\

a new crop in
cent discovery
y was conducted
d tq determine the

Roselle (Hibiscus sabdariffa L.) from family Malvaceae is relative
Malaysia. Roselle is rich with vitamin C and anthocyanins
showed that roselle also contains hydroxyctric acid (HCA). Thy
to extract HCA in the form of potassium hydroxycitr
concentration of potassium hydroxycitrate in roselle

si thyough two
comparative HCA extraction methods i.e the original extMggion 1 er modified
extraction method which used activated charcoal. Eleggen sdmpls w uﬁe@h this
study which were roselle Accession 2, 3, 6, 12 and 2 d thejr n e‘ti_xﬁ?ﬂutants
HS0275-30-4-4-1-1-1, HS0275-30-3-3-1-1-1, HS031 9-2-p1V-171. 3100-29-
7-1-6-3-1, HS1250-18-18-1-1-1-1 and HSI1250 1-1 hile stim  keping
(Garcinia atroviridis) and G. cambogia which gyere $no ntai%&'A were used
as controls. HCA was extracted from dried @cal cds g methanol and HCA
extracted was then stabilised in the form‘w sium h Xy E‘te. a from that is
both stable and biologically active. PotagsiumWyJexyct stconfirmed through
HPLC analysis using standard potassi ydr% . ts showed that the
extracts from both extraction methods défter s il@m of colour. Original
%e'gg, pale brown and brown.
romg~white to offwhite. Original
Y

1

{ro
Modified extraction method gave eX

ct
extraction method gave Acc. 7lvthefvig W§of extract with 17.8%. The
extract yield in modified H% ction imet Ofl slightly decreased due to the
elimination of all water sojuble aBmpeyft 6@&-ted charcoal, however showing
0

Acc. 21 and HS03100-29/° -3-l'bc%ith . pH of 5% extract solution from
both extraction metho we ue ddged around 7.0-8.6 which were all
mpt {9'showed that they were highly soluble

alkaline. Extracts fro expragt
in water and aqueo l%ﬂan whi s‘lqélje in hydrochloric acid. The extracts were
insoluble in be o chlofofgfn? andy methanol. All their physico-chemical
characteristics 5 alldt racfenstics the same to the controls used. HPLC
results proved tht tassium hydrox

ate were present in all of roselle samples and
controls. Tlx tion time of pot

um hydroxycitrate was around 4.500 min. For
original ex n method, potassium hydroxycitrate concentration was the highest in
Acc. %.lmg/IOOg or 0.082%. While in modified extraction method, the
highest a%sium hydroxycitrate concentration was in HS1250-1-18-1-1-1-1 with
42. g or 0.043%. This study demonstrates that the roselle in UKM have
content of HCA and through appropriate HCA extraction method, the aim for product

development of HCA-based products derived from roselle can be proceeded and
succeeded.



CONTENT PAGE

TITLE

AUTHOR DECLARATION
BIODATA OF AUTHOR
ACKNOWLEDGEMENTS
ABSTRAK

ABSTRACT

CONTENT PAGE

LIST OF TABLES

LIST OF FIGURES Y'
LIST OF SYMBOLS \,

LIST OF APPENDICES T

LIST OF ABBREVIATIONS

CHAPTER I: INTRODUCTION

CHAPTER II: LITERATURE REVIEW é
2.1 Roselle Y. \f

2.1.1 Roselle in Malaysia

2.1.2 Botanical description V °‘
2.1.3  Ecology \(’) &
2.1.4 Food uses of roselle O

2.1.5 Food value of roselle \? &'\

2.1.6 Therapeutic values of r Py S
2.1.6.1 Traditional “

2.1.6.2 Medicina‘:,:e% ,

22 Obesity # J' S
221 Obesityin Nlay¥a Loy
2.2.2 Obesity t1 t@

2.2.3 Herbal mgdi®nes

3]
W
o
<
[oN
=
o
Ped
<
(¢}
=
=
(@]
o

2 cid @n Garcinia
2. : droxycilric acidNtom Hibiscus
e Hydroxycitric from microorganism
2.3.&hemistry of hydroxycitric acid

=) | Discovery of hydroxycitric acid

3 2.2 Stereochemistry of hyroxycitric acid
2.3.2.3 Properties of hydroxycitric acid and lactone
2.3.2.4 Hydroxycitric acid derivatives

2.3.2.5 Physiological properties of hydroxycitric acid
2.3.2.5.1 Inhibition of citrate cleavage enzyme
2.3.2.5.2 Inhibiting lipogenesis
2.3.2.5.3 Suppressing appetite
2.3.2.5.4 Diabetes treatment

Page

o e

iii

17
17
18
19

N -
OO O

[VOIN NS RN NS I |8
oW W o—

(YO N I (O I \O I W9
NI WDn

vii



2.3.2.5.7 Toxicology of hydroxycitric acid
2.3.2.5.8 Dosage of hydroxycitric acid

2.4 Hydroxycitric acid extraction methods
2.4.1 Hydroxycitric acid extraction method using methanol

ik High-performance liquid chromatography
CHAPTER III: MATERIALS AND METHODS

3.1 Materials
3.1.1 Plant material
3.1.2 Chemicals
3.1.3 Instrumentations

3.2 Moisture content

3.3 Extraction Methods 4
3.2.1 Hydroxycitric acid extraction method @ajecd
3.2.2 Modified hydroxycitric acid extractiqgs=a

3.4 Physical and chemical identification of pqass'

it
3.4.1 Extract yield (%) \; %
3.4.2 Extract colour \c‘)
3.4.3 pH in 5% solution
3.4.4 Solubility tests (—) \57
]
3.5 High performance liquid ¢ oetog WHP
3.5.1 Preparation of stan luji®h ofypot
3.5.2 Sample prepar{on [ 0
3.5.3 HPLC analysis b g s
\'U" &

3.5.4 Calibration inearl'
3:5.5 Quantiﬁc& pQlessi hy@ycitrate in sample

Pl [ (J
3.6 Statisticalz@ l ’L(;)
N\

R i
CHAPTEﬂ RESULTS A DISCUSSION
41 Mo

! i Ncontent
4.2®Erison of extraction methods

.1 Extract Yield
4.2.1.1 HCA extraction method (Majeed et al. 2005)
4.2.1.2 Modified HCA extraction method
4.2.2 Colour test of extracts
4.2.3 Test for pH of 5% extract solution
4.2 .4 Extract solubility test in solvents

w2

43 Potassium hydroxycitrate determination using HPLC

43

viii



ix

FE

4.3.1 Quantification of potassium hydroxycitrate

84

CHAPTER V: CONCLUSION

BIBLIOGRAPHY
APPENDICES



LIST OF TABLES

Page

Table 2.1  Roselle (Hibiscus sabdariffa L.) taxonomy S

countries

Table 2.2 Common names given to Hibiscus sabdariffa in various i

Table 2.3 Nutritional value of roselle calyces 3 : ,13
Table 2.4 Nutritional value of roselle leaves Yv 13

Table 2.5 Nutritional value of roselle seeds 14

Table 2.6 Amino acid composition of fresh roselle ¢ 14

Table 2.7 Comparison of physical properties of HCAMInd fact ' 3&-
from Garcinia and Hibiscus | f)“

Table 3.1 List of roselle samples used in th

Table 4.1  Moisture content (%) of 11 q&

Table 4.2 Extract yield of 13 sam esu d
original extraction m
ﬂ
Table 4.3 Extract yield of 1 lx es usddin 1
modified extract%g ho
Table 4.4 Colours ofex% of l | pamples
Table 4.5 pH valu@e 1lact s@lutiogfrom samples used in 7
the stun\ | O

- R
Table 4.6 litytestd of Pxfac \(ﬁibm 11 samples used in the 58
S ing ract methods
Table 4.7 entlon time of p@ssmm hydroxycitrate determination 60

E ing HPLC
Tab% Respective areas obtained from different concentrations 77

of potassium hydroxycitrate

Table 4.9 Potassium hydroxycitrate concentrations from the original 78
extraction method



odified 80

from m

ations

tr

hydroxycitrate concen

eth

Table 4.10 Potassium



Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

Figure 4.13

Figure 4.14

Figure 4.15

Figure 4.16

Figure 4.17

Chromatograms showing separation of analytes for
HS0275-30-4-4-1-1-1

(a) according to original extraction method

(b) according to modified extraction method

Chromatograms showing separation of analytes for
HS0275-30-3-3-1-1-1

(a) according to original extraction method

(b) according to modified extraction method

Chromatograms showing separation of analytes for
(a) according to original extraction method
(b) according to modified extraction method

(b) according to modified extraction me

Chromatograms showing separation of
HS03100-29-7-1-6-3-1

(a) according to original extractio
(b) according to modified extractior

Chromatograms showing s@
racy

(a) according to original ext
(b) according to modifie ac 1

Chromatograms sho %)&A} s for
HS1250-18-18-1-1-1

(a) according t lga*e\ tgactigh m

(b) accordino fied $ tra 911 n hod

Nl
Chromato XhO\\'l

ng Sppara 1&70’[ analytes for

3

HSl750

(a) acc to rfm ‘oltlﬁéjon method
(b) a g ty) d e&uactlon method
C tonram shcfw%?'eparatlon of analytes for

IIII(I atroviridis \

) according to modified extraction method

E\ according to original extraction method

Chromatograms showing separation of analytes for
o [~ o

Garcinia cambogia
(a) according to original extraction method
(b) according to modified extraction method

Xiii

65

66

ACS%\ 67
Chromatograms showing separation of analytes N

HS03100-29-2-1-17-15-1
(a) according to original extraction method '

68

71

74



Figure 4.19

Figure 4.20

Figure 4.21

Figure 4.22

Xiv

Chromatograms showing separation of analytes for 75
KHCA standard

Chromatograms showing separation of analytes for 76
lactone standard

The linear relationship between the respective areas and 77
concentrations of potassium hydroxycitrate

Potassium hydroxycitrate concentrations trend of 13 sam Kz 82
used in the study grouped based on their respective ext %
methods &



%
ha
cm
mm
kg
Ibs

min

&
uM

pm

XV

LIST OF SYMBOLS

percentage
hectare
centimetre
milimetre
kilogram
pound

minute

milligram
gamma ‘é vllf | _{‘)\Y-
’ R

degree Celcius

micromole

micrometre c \T '<\
o S

microlitre



XVi

LIST OF APPENDICES

Appendix A: Statistical table representing yield of extract based on 95
both extraction methods

Appendix B:  Full chromatograms of sample used in the study



Acc.
UKM
WHO
USD
ATP
HCA
HPLC
LD

R¢

GC

GLC

XVii
LIST OF ABBREVIATIONS

Accession

Universiti Kebangsaan Malaysia
World Health Organisation
United States Dollar

Adenosine triphosphate Vv

Hydroxycitric acid

Lethal dose \d
]

Retention factor é J l _f)\Y.
b 4 \)Y'

Affinity constant VY~ \ S.

Gas chromatograp,

Gas-liquid chron@%raph \Y &-\
S



	Image001.jpg
	Image002.jpg
	Image003.jpg
	Image004.jpg
	Image005.jpg
	Image006.jpg
	Image007.jpg
	Image008.jpg
	Image009.jpg
	Image010.jpg
	Image011.jpg
	Image012.jpg
	Image013.jpg
	Image014.jpg
	Image015.jpg
	Image016.jpg
	Image017.jpg



