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Abstract : Aloe vera L. is one of medicinal plants spread throughout Indonesia. Based on
researches and experiences empirically, Aloe vera L. has been proven to cure or prevent some
diseases. The aims of this research were to make effervescent granules of Aloe vera L. powder
extract and looking for optimum formula of effervescent granules of Aloe vera L. powder extract
which have nnules and dissolving time physical properties which are appropriate with rule and
regulations. Optimization techniques used this research was factorial design method with two
factors and two levels which are concentration of PVP K-30 with low level 2% and high level 5%,
and concentration of lactose monohydrate with low level 5% and high level 10%. The observed
responseffo determine the optimum granules formula in factorial design are angle of repose,
granules friability, and dissolving time. The result showed that PVP K-30, lactose monohydrate,
and interaction between PVP K-30 and ]actose?onohydrau: significantly influenced the angle of
repose, granules friability, and dissolving time. Based on the Design-Expert optimization progra
effervescent granules formula with optimum physical properties of granules to reach for 4.58% o
PVP K-30 and 9.08% of lactose monohydrate and the result is angle of repose 36.42°, granules
friability 0.93%, and granules dissolving time 1.76 minutes.
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INTRODUCTION

Aloe vera L. is a native plant from Afrika especially Mediterania that belong to
family Liliaceae which has about 200 species. Based on researches and experiences
empirically, Aloe vera L. has been proven to cure or prevent some diseases. In this
research Aloe vera L. will be formulated as effervescent granules because it has a lot of
profit such as good taste, ease of use, and convenient. In efforts looking for optimum
formula was used factorial design. Because this method can be used find out factors that
influences and the interaction and may be found optimum formula. In addition to that was
more efficient than trial and error which need creativity of formulator, long of duration,
need large cost, and often may be failed.

This study used factorial design 2% and purposed to learn concentration variation
and interaction both of component parts of granules are PVP K-30 and lactose
monohydrate to physical properties of granules (index of compressibility, angle of repose,
granules friability) and dissolving time.

METHODOLOGY
Materials

Aloe vera L. powder extract (Natura Laboratoria Prima, East of Java, Indonesia),
citric acid, sodium bicarbonate, sodium lauryl sulphate (SLS), lactose, PVP K-30, and
aspartame.

fethod

Optimization techniques used in this research was factorial design method with two
factors and two levels which are concentration of PVP K-30 with low level 2% and high
level 5%, and concentration of lactose monohydrate with low level 5% and high level
10%. Method was used is wet granulation, which the process has been done by separate
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granulation (acid component and base component were granulated separatedly) then the
granules have physical properties, such as moisture content, flowability, angle of repose,
Carr’s Index, granules density, granules friability, and dissolving time. Responses
observed by factorial design were angle of repose, granule friability, and dissolving time.

A

Figure 1. Aloe vera L.

Table 1. Formula of Aloe vera L. powder extract effervescent granules
Amount (gram) per sachet

e FI __FII FII IV
Aloe vera L. powder extract .75 1.75 175 1.75
Citric acid 1.47 1.47 147 1.47
Sodium bicarbonate 2.10 2,10 210 2.10
PVP K-30 0.14 035 0.14 0.35
Lactose monohydrate 0.35 035 070 0.70
Aspartame 0.105 0.105 0.105 0.105
Sodium lauryl sulphate 0.07 007 007 007
RESULT AND DISCUSSION

A. Thin Layer Chromatography of Aloin

Figure 2. Thin Layer Chromatography of Aloin, purple-colored (3. = 254 nm, mobile phase =
Ethyl Acetate : methanol :water = 95 : 4 :1); Rf value = 0,41-0,43 (Norman, 1989)

B. Result of physical properties of granules
The result of physical properties of granules is presented in Table 2.
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Table 2. Granules characteristics

Parameter FI Fll F 111 FIV
Moisture content (percent) 252 £0.49 3.10+0.21 237+021 3.19+£0.03
Angle of repose (degree) 38.05+094 3595+067 3642+006 36.47+0.03
Carr py/ndex (percent) 11.33+231 933+1.15 8.67+1.15 7.67+1.53
Fe ensity (g/cm’) 0.54 = 0.04 0.52+0.01 0.61 +0.01 0.53+0.01
apped density (g/cm’) 061+0.03 057+0.002 0.67=0.01 0.58 +0.003
Friability (percent) 1.53+£0.35 230087 2.73+031 0.30+0.1
Dissolving time (minute) 1.59+0.07 1.78+0.11  1.58 +0.06 1.79 + 0.09

C. Contour plot of the observed responses
1. Angle of repose
Y =36.72 - 0.52 X, — 0.28 X;; + 0.54 X, X5

T Sudut diam

Fache oy Ackad L Bl L
Desy Porss —————— |

(] ik | -~

lmm \5@

A = APV H3 g Y

2B Lakina \

Figure 3. Contour plot of angle of repose from Aloe vera L. powder
extract effervescent granules

Based on analysis of ANAVA, showed that PVP K-30, lactose monohydrate, and the
interaction of both influences significantly to angle of repose Aloe vera L. powder extract
effervescent granules. PVP K-30 and lactose monohydrate gives negative response means
decrease angle of repose, but interaction of both gives positive response means will
increase angle of repose.

2. Granules friability
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Figure 4. Contour plot of friability from Aloe vera L. powder extract
effervescent granules
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Based on analysis of ANAVA, showed that PVP K-30, lactose monohydrate, and the
interaction of both influences significantly to friabilipe vera L. powder extract
effervescent granules. PVP K-30, lactose monohydrate, and interaction of both gives
negative response which will decrease granules friability Aloe vera L. powder extract.

3. Dissolving time
Y =101.25+5.92 X, 0.083 X+ 0.25 X, X3
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Figure 5. Contour plot of dissolving time from Aloe vera L. powder extract
effervescent granules

Based on analysis of ANAVA, showed that PVP K-30, lactose monohydrate, and
the interaction of both influences significantly to dissolving tinddoe vera L. powder
extract effervescent granules. PVP K-30 more dominant in influences dissolving time
‘dloe vera L. powder extract effervescent granules than interaction between PVP K-30
and lactose monohydrate means will increase dissolving time Aloe vera L. powder extract
effervescent granules, while lactose monohydrate gives negative response that is decrease
dissolving time of granules because lactose monohydrate soluble in water.

Contour plot from each response later overlapping (superimposed) until may be
found optimum area.
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Figure 6. Superimposed Contour plot from Aloe vera L.
powder extract effervescent granules

Yellow-colored area described as prediction optimum area from formula Aloe vera L.
powder extract effervescent granules with desired responses.

CONCLUSION
- PVP K-30 as a binder, lactose monohydrate as a diluent and the interaction of both
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influences significantly to angle of repose, friability, and dissolving time of granules.
PVP K-30 can decrease angle of repose and friability of granules but it will increase the
dissolving time of granules. Lactose monohydrate will decrease angle of repose,
friability, and dissolving time of granules. Interaction between PVP K-30 and lactose
monohydrate will increase the angle of repose and dissolving time of granules, but it will
decrease friability of granules.

- Optimum formula effervescent granules is the combination of PVP K -30 4.58% and
lactose monohydrate 9.08%. Quality the effervescent granules shown that it fullfiled the
requirements as a good pharmaceutical preparation with the angle of repose was 36.42%,
granules friability was 0.93%, and dissolving time was 1.76 minute.

REFERENCES

Banker G. S., Anderson N. R., 1986. Tablet, in Lachman, L., Lieberman, H.A., Kanig, !
J.L.(Eds). The Theory and Practice of Industrial Pharmacy. 3" Ed., Lea and
Febiger, Philadelphia. 259, 299, 316 - 329.

Forner D. E., Anderson N. R., Banker G. S., Rosanske T. W., Gordon R. E., 1981.
Granulation and Tablet Characteristic. In Lieberman, H.A., Lachman, L.,
Schwartz, J.B (Eds.) Pharmaceutical Dosage Form. Volume 2. Marcel
Dekker,Inc.. New York, 109 — 143, 188 — 190.

Mohrle R., 1989, Effervescent Tablets. In Lieberman, H.A., Lachman, L., (eds),
Pharmaceutical Dosage Form: Tablet, vol I, 287, 289, 295.

Norman G.B., 1989, Herbal Drug and Phytopharmaceutical: A Handbook for Practice on
Scientific. 4™ edition . Boca Raton, 59-61

Wehrens R, 2006. Experimental Design [Online]. http:/Avww.statistics for Chemists.

Yuliani S., Winarti C., and Marwati T., 1996. Manfaat Lidah Buaya dalam Perawatan
Kesehatan dan Kecantikan, makalah, Balai Penelitian Tanaman Rempah dan
Obat Balittro, Bogor.

695




OPTIIWIZATION FORMULA OF ALOE VERA L. POWDER
EXTRACT EFFERVESCENT GRANULES

ORIGINALITY REPORT

o' 6 02 %0

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.slideshare.net
Wil

Internet Source

Kaerger, J.. "Influence of particle size and shape o 2
on flowability and compactibility of binary °
mixtures of paracetamol and microcrystalline
cellulose”, European Journal of Pharmaceutical
Sciences, 200406

Publication
repository.wima.ac.id . 1
Internet Source A)
docplayer.com.br . 1
Internet Source /0
EXCLUDE QUOTES ON EXCLUDE MATCHES <10

EXCLUDE ON WORDS

BIBLIOGRAPHY



	OPTIIWIZATION FORMULA OF ALOE VERA L. POWDER EXTRACT EFFERVESCENT GRANULES
	by Lannie Hadisoewignyo

	OPTIIWIZATION FORMULA OF ALOE VERA L. POWDER EXTRACT EFFERVESCENT GRANULES
	ORIGINALITY REPORT
	PRIMARY SOURCES


