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Preface

"Jamu" is the specific terminology of Indonesian traditional medicine which is
widely empirically in society. Although this tradition had been lived for hundred
years, the application in formal health care setting is still in infancy. Scientification of
Jamu isame giving the evidence of its efficacy and safety by doing research and
networking among practitioners and researchers. Thus, the quality and quantity usage

of Jamu as a part on prevention, promotion, and cure services will be improved.

Celebrating the 49™ Jenderal Soedirman University anniversary, Faculty of
Medicine and Health Sciences of Jenderal Soedirman University, in concordance with
the 43' meeting of Pokjanas TOI (National Forum of Indonesian Herbal Medicine)
hosted International Conference under the theme of "Scientification of Jamu
(Evidence-based Jamu Development): A Breakthrough Program from Plant to
Medicine for Health Care". The conference facilitated academia, health care
professionals, researchers, policy makers, and students to comprehending about
scientification of Jamu. Important issues about traditional medication in Indonesia
and other countries which have applied the combination of traditional and modern

medication in their health care setting have been explored and discussed

In order to disseminate to broader community, a proceeding consisted of
scientific articles presented at this conference is published. We do hope this
proceeding will give a contribution to support the development and usage of

traditional medicine.

Purwokerto, December 2012

Dra. Warsninah, M.Si., Apt.

Conference Chairperson



yiza), Turmeric (Curcuma domesticay ang
g

e vanthorr!
) wak (Curcumnd fau), TUER ( :
potentinl ¢ ambination of T¢ ||I,i'|:‘\ ‘Rnhumn) As Preventive of Nephrotoxicity Due to the Use of 9N
ole oy pfficinate
. /”M,/l.l i)
lh-.lmnu"l L e i N
pasonben s Rt Ay Mayangsart, ,’“ ma Pancawati, Dina ‘-|,“”“. Sarmoko
St Dl s Jomesticd Zingther ofticinale ev. Rubrum and Curcroma xanthoryh»
s y i} K} v -
| o Curenmd s -
('mnlnlhllm||| \“‘:l\ ul'l‘)-'“""lm‘m - o
AN ,\uln';ululn'\;u:h,l’ o lan P. Rahayii, Agustin Damavanti, NIIg awivatun, Rika Trivanaputri, Heny
n
yohan Budt A0 | |
Aol = Jpyiza, Curennd domestica, and Zingiber officinale Combinat
eet ol € wrenma vanthe e
e l‘“ﬂ: ‘ n A Il\'mnlnlngwnl Study T
st Doxor e A v Wil
ae mando Harris, Sarmoko, Hen I‘/ul W - T T
Revo Almd : | |:\“nclh,|~ Red Frutt Guava (Psidium guajava) on Acute 1 xicity Rat Liver Tissue '
potential It yanol 19 "
that |l\(|l|t'c\| (IIII('\I‘.“
it Anisyah ’ — T - o
M,""”r"”' |..-m.'m ul'.\‘lnnming Herbal X In Liver Function ol Female Wistar Rat S
\f‘lk.l)f)l‘:‘:|:::': Yuddhista IqulI'.r\"uw.:lul Raroroh, Vitis Vini Fera i
(v QVidre ! “Thy @ S Extract Sec y (‘lﬂ\‘llllm'u\,y;”,l_
Acute and Subehronie Loxicity Study of Eixtract Secang (Caesaly app ) h.’
/ wiuono, Sart Hatyal o - S ;
'!5'1‘ /’:"‘ Antidibetie Oleum Azadirachtae Semen Using Glucose Tolerance Test in Albino Male Rats i
l\lln':tl "“’I Jawati Setyawan Jrwan Servabudi, Yohanes Hermawan Widjaya s
onicd ‘ RINA \ A ; ‘ .
{ 1 “the wine of mele ..‘\,..._.,,_C‘,b‘.‘&\_‘(';
Bioaenvity Study of the Larvae of M)’lllk.lu\nlul.n pecies (Myrm lcon sp.) As an Oral .
Hypoglycemiv Apent o .
I(,}Ili.l/«-qu Porvani, Shervlivana Novita, Nadia Ayunita, Harwoho
Nupl;lm;uumm' Derivalivesis potential Inhibitors ol a-Glucosidase Activity o
Mutia Hardhiyund, Rilianawall, Firdayani, Sust An.\yuummgrum. Siska Andrina K 2
1 f1ect OF Hydroxy Group Addition on I'.'l anhlnqumun 10 |.nlul\|} Alpha $|Ith\n|tl«~ Lnzyme —
Kusumastull, Rilianawati, Mutia Hardivuna, Susi Kusumaningrunt, Firdayani
anolic Leat LExtract ol € arica Papava L. with 153

Siska Andrina
Diuresis Lflect Comparison Between Lith

lIydrm'lurulm/ul 1o Male White Rat
Ratih Febrina Puspitasart, Rendy Primananda Zilmi, Samigun
tbal Tablet of Andrographis paniculata Ness T

ation of’ Antidiabetic He

[valuation of Formul
Endang Darmaar, Sri Mulvaningsih P e A
Formulation and [valuation Metformin Hydrochloride Beads Using Matrix of Chitosan-Soduim 0
Alginate Crosslinkage 2
Dhadhang Wahyu KNI'_HI‘(I\\'(IN.Vl'l'li.\j Vini Fera, Prisci Permanasari ___ -

Lotion Antioxidant Ethanolic Extract of Soursop Leaves 169

JFormulation and [:valuation of Preparations
(Annona muricata l.)
Shinta Angresti, Iskandar Sobri, Tuti Sri Suhesti
Formulation of Enteric Coated Tablets Containing Pincapple (Ananas Comosus Merr) Fruit Juice 177

Teguh Widodo, Alisvahbana, Rerrylrawan
Influence of Various Concentrations of PVP K-30 As a Binder on The I‘\\-ysibzll Qﬁulil} of Cerme T
(Phvllantus acidus) Leaves Lixtract Tablet \
Kuncoro Foe, Teguh Widodo, Juleiny Selfiani_
iQlandurdlzmion and Formulation of Antipyretic Tablet of Holy Basil Leaves Extract (Ocimum sanctum 190
)
Farida Lanawati Darsono, Yuliani, Sri Harti
l-,'ﬂccuvcncs.s ul'.Amifungi Galanga Essential Oil (Alpinia galanga) Prc-p—a—uil-i()—Tsi—nV(?)inum}{l ois) IRCY
_%I_'(i i 'Ap_i_‘_l_yum, Banu Aji Wijayanto, Ardhea Fredvantara, Testy Dwi Septiandini Sarmoko
otential and Analysis Larvacide Fraction of Interest on Rump E f e Kominst . 302
. 5 § ut Laut (Eryngium foet ains 202
Mosquito Larva dedes aegypti : e i
Budi Untari, Herlina
Qgin;::’lf:;lon of High Performance Liquid Chromatography in the Determination of Amifungzilﬂlijﬁg i'ﬁm—ulv\l)
Dadan Hermawan, Nur Ati inti . ini i
g En;»ichme l:tha;r Thl'nlx Abu 'Bakul. Wan /‘lfﬂ Wan Ibrahim, Mohd Marsin Sanagi L
il bty o riterpenoid and Flavonoid from Centella asiatica Leal Extracts 219
voko, Esy Nansy, Suwijivo Pramono
N e et




Proceedings International Conference on Medicinal Plants
2011

Evaluation of Formulation of Antidiabetic Herbal Tablet from Andrographis
paniculata Ness Leaves

Endang Darmawan” Sri Mulyaningsih
Faculty of Pharmacy, Ahmad Dahlan University. Yogyakarta

Corresponding author. Endang Darmawan, Affiliation Faculty of Pharmacy. Ahmad
Dahlan University, Yogyakarta, Indonesia, email enddarmawan a yahoo.com

Abstract

Andrographis paniculata Ness (Family: Acanthaceae) has been used for centuries as
traditional remedies. The previous study showed that the ethanol extract of A.
paniculata had antidiabetic activity and decreased the blood sugar level in rats. The
present paper was aime to formulate and to evaluate of the physical features of the
herbal tablet of the ethanol extract of A. paniculata. Three different formulations of
tablets containing various concentration of avicel were prepared by wet granulation.
The micromeritic properties were determined for all the batchs including angle of
repose, tapping index and now The angle of repose, tapping index and flow time were
found to be in the range of 48-52.11 and 6.5-5.4. respectively. F3 exerted the lowest
value of the angle of repose and flow time compared to the other formulas. The
tablets were evaluated or weight variation hardness, friability and disintegration time.
The maximum weight variation of the tablets was 0.94 to 1.38%. Hardness for tablets
of all batches was in the range of 5.0 to 75 kg Friability value for tablets of none of
the batch ore than 1.30%. The disintegration time of the tablets F1.F2 and F3 were
found about 16.70, 14.27. and 13.24 minutes. The di The result revealed that the tes
parameter values (weight variation hardness, friability, and disintegration time) were
in eceptable limit based on pharmacopoeial standard.

Keyword : Andrographis paniculata, herbal formulation, tablets, diabetes,
antidiabetic activity

Background

Andrographis paniculata Ness (Family: Acanthaceae) is a herbaceous plant which is
widely cultivated in Southern Asia including in Indonesia. The plant which called as
King of Bitters has been used for centuries as traditional remedies. Some studies
reported that A. paniculata has pharmacological properties such as antioxidant, anti-
inflammatory, antiviral, antimalarial, anticancer and immunostimulatory activities
(Sheeja, el al. 2006: Wiart, et al. 2005; Kumar, et al. 2004). Additionally, a previous



study revealed that the water extract of A. paniculata prevented glucose-induced
hyperglycemia in rabbit. The hypoglycemic effect of this plant might prevent glucose
absorption from the gut (Borhanuddin, et al. 1994). The antihyperglycemic activity of
A. paniculata has also been reported in streptozotocin-induced hyperglycemic rats.
Additionally, the hot water and ethanolic extracts of paniculata had successfully
reduced the blood sugar level in alloxan induced rats and in high-Fructose-fat-fed rats
(Chowdhury and Biswas. 2012: Zhang and Tan. 2000).

Some studies reported the compounds of the ethanol extract from the leaves include
over 20 diterpenoids and over ten flavonoids. Andrographolide (CH2.0.) is the major
diterpenoid in A. paniculata, making up about 0.56% in leaves extract. This substance
is the main bioactive compound which may responsible with the hypoglycaemic
activity.

Traditionally, some Indonesian people boil the leaves and consume the resulting
beverage for its hypoglycaemic ellect. To provide more convenient in usage and more
accurate in dose, in the present study we design to formulate ethanol extract of A.
paniculata leaves a tablet dosage form and to evaluate the herbal tablets.

Material and Methods
Plant Materials

The leaves of A. paniculata were obtained from Research Centre of medicinal Plants,
Tawang Mangu. Sukoharjo, Center Java, Indonesia. This plant was identified in the
same place as mentioned above.

Preparation of Extract

Dried powdered leaves of A. paniculata were extracted using percolation method
with ethanol 70%. After few days, the ethanol solvent was evaporated to give a
concentrated extract.

Standardization of andrographolide
The content of andrographolide from the compared to a pure andrographolide.
Pre-formulation

Herbal tablets were prepared separately denoted as Fl. 2. and F3. The composition of
various form mixed with 2% disintegrating agent and glidant. The wet gran drying,
the granules were subsequently passed through mic determined for all the mixtures.

a. Angle of repose



Flow properties of the physical mixtures of all the formulations were determined by
calculating angle of repose by fixed height method. A funnel with 10 mm inner
diameter of stem was fixed at a height of 2 cm over the platform. About 10 g of
sample was slowly passed along the wall of the funnel till the tip of the pile formed
and touches steam of the funnel. A rough circle was drawn around the pile base and
the radius of the powder cone was measured (Ansel et al. 2005).

Angel of repose was calculated from the average radius using the following formula

lana h
f

Where, « Angle of repose: h = Height of the pile: s A\ crage radius of the pm\Jcr oune

b. Tapping index

Tapping index of granules were determined by pouring gently sample through a glass
funnel into a 100 ml graduated cylinder (Vo). The cylinder was tapped from height of
2 inches until a constant volume was obtained Volume occupied by the sample after
tapping were recorded (V1) and tapped index was calculated.

Fapped index = (Vo-Vi) x 100%
Vi

¢ Flow time

Flow time of granules was determined based on the time needed all of 25 g granules
passed through the funnel.

Formulation of Tablets

Three various formulations of tablets were produced based on the same amount (500
mg) of extract of 4 paniculata. The detail of the composition was given in Table 1.
For F1 and F2. the active ingredients were mixed with fillers (Avicel). disintegrating
agent and binding agent then granulated by wet granulation method. lubricated by
aerosil and finally were compressed by a tablet machine to produce tablets. On the
other hand. disintegrating agent of F3 was added externally.

Evaluation of herbal tablet

a. Weight variation test



Twenty tablets were randomly selected and weighed individually. The average weight
was calculated. The deviation from the average weight in each case was also
calculated and expressed as percentage. Not more than two of the tablets from the
sample size to deviate from 5% of the average weight and none of the tablets to
deviate by more than 10% of the average weight.

b. Hardness and friability test

Hardness was determined by using a Monsanto tablet hardness tester (n=6). The
friability of the tablets was tested for 4 minute at 25 rpm using friability tester
(Erweka, Germany).

c. Disintegration test

Disintegration test was carried out by disintegration tester (Erweka, Germany). A
glass of plastic tube o with an internal diameter of about 28 mm and external diameter
30-31 mm fitted at the lower end with of rust proof wire gauge. Six tablets were
placed in the tube, raise and lower the tube in such a manner that molete up and down
movement is repeated 28 to 32 per minute. The tablets are disintegrated when no es
remains above the gauge, which readily pass through mesh (10 mesh screen).

Results
Preparation of herbal tablets from the extract

The extraction of paniculata leaves using percolation method yielded 24.65% w/w
with a black color and a hinter taste. A strong odor and bitter taste are associated with
the andrographolide, the main compound of this plant. The extract of A. paniculata
contained of andrographolide about 3.62% determined by TLC scanner.

Tablets were compressed each of 500 mg weight on tablet compression. No
manufacturing defects were observed in tablets like capping. lamination and
chipping.

Evaluation of Powder Blend

The angle of repose, tapping index and flow time were found to be in the range of 48-

52, 11 and 6.5-5.4 respectively. F3 exerted the lowest value of the angle of repose and
flow time value among three formula.

Evaluation of Tablets

The tablet parameters observed are given in table 3. The tablets were compressed at
the specified weight (500 mg). The maximum weight variation of the tablets was 0.94
to 1.38%, which falls within the acceptable weight variation range of 5%, hence the



tablets of all batch passed the weight variation test. The hardness of formulation was
measured in kg with the help of Monsanto tester. Hardness for tablets of all batches
was in the range of 5.0 to 7.5 kg, which falls above the limit of not less than 3.0
kg/cm'. Friability value for tablets of none of the batch was more than 1.30%. The
disintegration time of the tablets F1 F2 and F3 were found about 16.70, 14.27, and

13.24 minutes indicating fairly acceptable tablets.

Table 1. Formulation ol the herbal wablet.

Ingredients Fl1 F2
Plant Extract 250, 250
Avicel Ph 101 215 200
Disintegrating agent 25 50
Binding agent qs gs
Glidant 2% 2%

Table 2. Pre-compression Parameters of Granules

Parameters Fi F2 F3
Angle of repose (") 50.19 £ 0.24 51.70 £ 0,29 48.23 £ 0.26
Tapping index (%) 11.42+ 054 11424 0.54 11.83 £ 0.30
_Flow time (second) 6.05 £ 0.16 6.45 £ 0.10 547013
Fable 3. Compression Parameters of Tablets Lo _l?s__ _: -.— -
Ml'aﬁlmﬂ‘cn AN Fi _ ..__ i " ,’:.2_# ~3 5 'érl;?_('ﬁ +7.01
Weight Variation (mg) T 500,24 4.73 500 '“ '8 RE "~3‘j
ll.lrdn\'ss(kg) ‘ 650+ 0.24 "": . 0.03 1.202 l),(l.;l
Friability (%) hygroscopic ',’;l':v.: 0.21 13.24 £ 5

Disintegration tme {min)

16.70 £ 0.20



Discussion

Results of pre-formulation study of granules and standardization parameter of
formulated tablet showed that all the parameters evaluated were within the acceplab
ed were within the acceptable limit. The powder mixtures possess good flow
properties and good packing ability. The granules obtained for the batches (F1-F3)
were satisfactory. Table 2 shows the physical properties of the granules like tapping
ind index, angle of repose, and flow time, were found to be within the limits which
show good flow properties of granules.

Results of physical evaluation of the tablets had acceptable hardness, friability and
disintegration time. The tablets must be hard enough to withstand mechanical stress
during packaging, shipment and handling by the consumer. The USP14 outlines a
standard tablet friability test applicable to manufactured tablets. The principle of
measurement involves subjecting the tablet to an increasing load until the tablet
breaks or fractures. The load is applied along the radial axis of the tablet. Oral tablets
normally have a hardness of 4 to 8 Lachman and Lieberman. 1987). Formulation
showed appreciable hardness characteristics (5-6.5 Kg), which facilitated its fast
disintegration. The friability (<1.3 %) of formulation indicated that the tablets were
mechanically stable. As the average weight of tablets was 500 mg, the weight
variation range is 0.9-1.4%. Hence tablets the entired formulated tablet passed the
weight variation test. Additionally, the tablets of F2 and 3 disintegrated Within 15
min. whereas FI needed more than 15 min. Disintegration time is an important
parameter of tablet. An ideal tablet should disintegrate within 15 min based on
Indonesian Pharmacopea IV (1995).

Conclusion

The finding showed that tablets of ethanol extract of A. paniculata leaves posses good
physical properties (weight variation hardness, friability, and disintegration time)
based on pharmacopoeial standard. Further investigation is needed to establish its
therapeutic effect in hypoglycaemia.
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Question and Answer
Q: Do we need determinate the active compound from

A : We didn't isolated the active compound because our object just focus on
comparing each tablets



