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VARALAKSHMI	DURAIRAJ,	GARIMA	SHAKYA,	RUKKUMANI	RAJAGOPALAN 	
DEVELOPMENT	AND	CHARACTERIZATION	OF	CO-GROUND	MIXTURES	AND	SOLID	DISPERSIONS	OF	ARIPIPRAZOLE	WITH	HYDROPHILIC	CARRIERS 552-557
MUNEERA	BEGAM,	D	V	GOWDA,	VISHNU	DATTA	M,	ARAVINDARAM	S,	SIDDARAMIAH	H 	
PALLIATIVE	EFFECT	OF	CURCUMIN	ON	STZ-INDUCED	DIABETES	IN	RATS 558-563
REHABKAMEL,	AMEL	ABD	ALLAH	HASHIM,	SAHAR	ABD	EL-MOHSEN	ALI 	
MEDICATION	ADHERENCE	TO	ANTIDIABETIC	THERAPY	IN	PATIENTS	WITH	TYPE	2	DIABETES	MELLITUS 564-570
MANJUSHA	SAJITH,	MADHU	PANKAJ,	ATMATAM	PAWAR,	AMIT	MODI,	RONAK	SUMARIYA 	
BALANCING	ANTI-AMYLOID	AND	ANTI-CHOLINESTERASE	CAPACITY	IN	A	SINGLE	CHEMICAL	ENTITY:	IN-SILICODRUG	DESIGN 571-574
PAVADAI	PARASURAMAN,	RAMALINGAM	SURESH,	DHANARAJ	PREMNATH 	
FORMULATION	AND	EVALUATION	OF	ANTIBACTERIAL	ACTIVITY	OF	A	HERBAL	OINTMENT	PREPARED	FROM	CRUDE	EXTRACTS	OF	AEGLE
MARMELOS,	(BAEL) 575-579

JAYESH	MHATRE,	SMITA	NAGARAL,	SHRADDHA	KULKARNI 	
A	STUDY	ON	THE	ADVERSE	EFFECTS	OF	ANTICANCER	DRUGS	IN	AN	ONCOLOGY	CENTER	OF	A	TERTIARY	CARE	HOSPITAL 580-583
KIRTHI	C,	AZRA	AFZAL,	MOUNIKA	REDDY,	SYED	AAMIR	ALI,	APARNA	YERRAMILLI,	SANJEEV	SHARMA 	
STABILITY	INDICATING	CHIRAL	HPLC	METHOD	FOR	THE	ESTIMATION	OF	ZALTOPROFEN	ENANTIOMERS	IN	PHARMACEUTICAL	FORMULATION 584-587
BYRAN	GOWRAMMA,	SUBRAMANIA	NAINAR	MEYYANATHAN,	SUBRAMANIAN	GOMATHY,	BASAWAN	BABU,	NAGAPPAN	KRISHNAVENI,	BHOJRAJ
SURESH 	

PREPARATION,	EVALUATION	AND	COMPARISON	OF	LIPID	BASED	DRUG	DELIVERY	SYSTEMS	OF	TACROLIMUS 588-591
PRANAV	PATEL,	TEJAL	MEHTA#,	SHITAL	PANCHAL# 	
PREPARATION	AND	EVALUATION	OF	NYSTATIN	LOADED-SOLID-LIPID	NANOPARTICLES	FOR	TOPICAL	DELIVERY 592-597
LAITH	HAMZA	SAMEIN 	
COMPARISION	OF	TOTAL	PHENOLIC	CONTENT	OF	SOME	SELECTED	INDIGENOUS	GARCINIA	SPECIES	FOUND	IN	ASSAM 598-601
TARALI	CHOWDHURY 	
ANALGESIC	ACTIVITY	OF	WITHANIACOAGULANS	DUNAL	FRUIT	EXTRACTS	IN	EXPERIMENTAL	ANIMAL	MODELS 602-605
MS.	ARCHANA	K.	SHENDKAR,	MRS.	SUGANDHA	G.	CHAUDHARI,	DR.	YOGESH	K.	SHENDKAR 	
DEVELOPMENT	AND	VALIDATION	OF	HPLC	METHOD	FOR	THE	SIMULTANEOUS	ESTIMATION	OF	QUERCETIN	AND	RUTIN	IN
AGANOSMADICHOTOMA	[ROTH]	K.	SCHUM 606-608

GOMATHY	SUBRAMANIAN,	SUBRAMANIA	NAINAR	MEYYANATHAN,	YAMJALA	KARTHIK,	ANJANA	KARUNAKARANAIR	AND	DHANABAL	S
PALANISAMY 	

IMPROVED	BACTERICIDAL	PROPERTY	OF	SILVER	NANOPARTICLES	FROM	PENICILLIUM	PINOPHILUM	(MTCC	2192)	IN	A	COMBINED	FORM	WITH
CARBICILLIN	AND	MOXIFLOXACIN 609-612

ANIMA	NANDA,	SHAHNAZ	MAJEED 	
A	PRELIMINARY	ANTIHYPERGLYCEMIC	AND	ANTINOCICEPTIVE	ACTIVITY	EVALUATION	OF	AMORPHOPHALLUS	CAMPANULATUS	CORMS 613-616
MD	MIZANUR	RAHAMAN,	MOHAMMED	MEHDI	HASAN,	IMRUL	HASAN	BADAL,	AUDITI	SWARNA,	SHAHNAZ	RAHMAN,	MOHAMMED	RAHMATULLAH 	
HEPATOPROTECTIVE	ACTIVITY	AND	SUB	ACUTE	TOXICITY	STUDY	OF	WHOLE	PART	OF	THE	PLANT	ANOECTOCHILUSFORMOSANUSHAYATA
(ORCHIDACEAE) 617-621

AMARESH	PANDA,	SEEMANCHALA	RATH,	DEBASHIS	PRADHAN,	ARPAN	MAHANTY,	BIJAN	KUMAR	GUPTA,	NRIPENDRA	NATH	BALA 	
ANTI-INFLAMMATORY	AND	ANALGESIC	ACTIVITIES	OF	METHANOL	EXTRACT	OF	VALLARIS	SOLANACEA	LEAVES 622-624
JOSHI	PUNAM	,	PRIYA	BHANU	AND	GAHLOT	MANOJ 	
DEVELOPMENT	AND	IN-VITRO	EVALUATION	OF	NICOTINE	HARD	CANDY	LOZENGES	FOR	SMOKING	CESSATION 625-629
P.RENUKA,	SHAYEDA,	MADHUSUDAN	RAO	YAMSANI 	
EFFECT	OF	NATURAL	SUNFLOWER	OIL	AND	ITS	COMPONENTS	ON	THE	SKIN	PERMEABILITY	TO	WATER	AND	SOME	DRUGS 630-636
HASSAN	M.	GHONAIM,	MASSIMO	G.	NORO	AND	JAMSHED	ANWAR 	
SYNTHESIS,	CHARACTERIZATION,	ANTIMICROBIAL	ACTIVITY	AND	CYTOTOXICITY	STUDIES	OF	2-((6-METHOXYBENZO[D]	THIAZOL-2-YLIMINO)
METHYL)-6-ETHOXYPHENOLAND	ITS	METAL	COMPLEXES 637-643

MUDAVATH.RAVI,	BATHINI	USHAIAH,	PALLIMONI	SUJITHA,	KARUNAKAR	RAO	KUDLE,	CH.SARALA	DEVI 	
FACTOR	INFLUENCE	STUDY	OF	IVABRADINE	HCL	OSMOTIC	PUSH	PULL	TABLETS	USING	FRACTIONAL	FACTORIAL	DESIGN 644-651
SONA.P.S,	C.	MUTHULINGAM,	DR.	G.GEETHA	,	DR.	R	VEKATA	NARAYANAN 	
DEVELOPMENT	AND	VALIDATION	OF	A	STABILITY-INDICATING	HYDROPHILIC	INTERACTION	LIQUID	CHROMATOGRAPHIC	METHOD	FOR	THE
DETERMINATION	OF	SULFAQUINOXALINE	SODIUM	IN	WATER	SOLUBLE	POWDER	FORMULATION 652-657

MASHHOUR	GHANEM,	SALEH	ABU-LAFI,	DIYAA	MOHAMMAD 	
VALIDATION	OF	IN	VITRO	ANALYTICAL	METHOD	TO	MEASURE	PAPAIN	ACTIVITY	IN	PHARMACEUTICAL	FORMULATIONS 658-661
CAROLINE	C.	FERRAZ,	GUSTAVO	HC	VARCA,	MARTA	MDC	VILA,	PATRICIA	S	LOPES 	
SMEDDS	FORMULATION:	DEMONSTRATION	OF	ENHANCED	BIOAVAILABILITY	OF	PIOGLITAZONE	IN	RATS 662-665
HYMA.P,	ABBULU.K.SUNIL	S	JALALPURE 	
STATISTICAL	DESIGNING	OF	ENRICHED	PECTIN	EXTRACT	MEDIUM	FOR	THE	ENHANCED	PRODUCTION	OF	PECTINASE	BY	ASPERGILLUSNIGER 666-672
NARAYANANMAHESH,	RANGARAJANVIVEK,	MANI	ARUNKUMAR,	SRINIVASAN	BALAKUMAR 	
IN-VITRO	AND	IN-VIVO	RELATIONSHIP	AND	INFLUENCE	OF	COVARIATESON	PHARMACOKINETICS	OF	URAPIDIL	SUSTAINED	RELEASE	CAPSULES 673-678
M.	SUNDARAMOORTHI	NAINAR,	RAVISEKHAR	KASIBHATTA,	D.PRABAKARAN,	V.	PRAVEEN	KUMAR	AND	ASHISH	SAXENA 	
HPLC	DETERMINATION	OF	PHENOLICS	AND	FREE	RADICAL	SCAVENGING	ACTIVITY	OF	ETHANOLIC	EXTRACTS	OF	TWO	POLYPORE	MUSHROOMS 679-684
IMTIYAZ	AHMAD	SHEIKH,	DEEPAK	VYAS,	MOHD	ANIS	GANAIE,	KEERTI	DEHARIYA,	VINITA	SINGH 	
OPTIMIZATION	AND	CHARACTERIZATION	OF	BIODEGRADABLE	POLYMERIC	NANOCAPSULES	OF	A	CAMPTOTHECIN	DERIVATIVE 685-689
SHILPI	PRASAD,	J.S.DANGI 	
ROLE	OF	MULTIPLE	ION	CHANNEL	BLOCKER	–AMIODARONE	IN	MODEL	OF	CONVULSION,	LOCOMOTOR	ACTIVITY	AND	COGNITION	IN	ALBINO	RATS 690-692
LOKRAJ	SUBEDEE,	RN	SURESHA,	MD.	SIBGATULLAH,	SIDDAMMA	A.,	BRAHADEESH	M 	
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FORMULATION	AND	EVALUATION	OF	AN	HERBAL	CREAM	FOR	WOUND	HEALING	ACTIVITY 693-697
TRAILOKYA	DAS,	JIBAN	DEBNATH,	DR.	BIPUL	NATH,	SUVAKANTA	DASH 	
RP-LC	GRADIENT	ELUTION	METHOD	FOR	SIMULTANEOUS	DETERMINATION	OF	RELATED	SUBSTANCES	OF	ZALTOPROFEN	AND	PARACETAMOL	AND
APPLICATION	FOR	DRUG	EXCIPIENT	COMPATIBILITY	STUDY 698-703

PRADNYA	A	KARBHARI	,	SNEHA	J	JOSHI	,	SUVARNA	I	BHOIR 	
ANTIBACTERIAL	AND	ANTIOXIDANT	ACTIVITIES	OF	THE	TISSUE	EXTRACT	OF	PERNA	VIRIDIS	LINNAEUS,	1758	(MOLLUSCA:	BIVALVIA)	FROM
VERSOVA	COAST,	MUMBAI 704-707

MADHU	V.	N&,	P.	SIVAPERUMAL,	K.	KAMALA,	AJIT	A.	AMBEKAR	AND	B.G.	KULKURNI 	
MONONUCLEOTIDE	PHOSPHATASE	FROM	GOAT	LIVER:	A	POSSIBLE	TARGET	FOR	DIVALENT	HEAVY	METAL	CATIONS 708-714
SWAGATA	MALLIK,	MONALISA	DEY,	MOUSUMI	DUTTA,	ARNAB	K.	GHOSH,	DEBASISH	BANDYOPADHYAY 	
EVALUATION	OF	ANTI-INFLAMMATORY	ACTIVITY	OF	ALCOHOLIC	EXTRACT	OF	LEAVES	OF	LEUCAS	ASPERAIN	ALBINO	RATS 715-719
NAVIN	PATIL,	SOMASHEKAR	HS,	SUNEEL	KUMAR	REDDY,	VINOD	NAYAK,	NARENDRANATH	S,KL	BAIRY,AMRITA	PARIDA,CHAITHANYA	MALALUR,
RAHUL	PKOTIAN. 	

STATISTICAL	CORRELATION	AND	QUANTIFICATION	OF	GLICLAZIDE	BY	SPECTROPHOTOMETRIC	METHOD 720-722
LOPAMUDRA.	ADHIKARI,	P.	N.	MURTHY,	2UMA.SHANKAR	MISHRA 	
EFFECT	OF	NICORANDIL	ON	BASAL	GLUCOSE	LEVELS	AND	AFTER	GLUCOSE	CHALLENGE	IN	NORMAL	EUGLYCEMIC	ALBINO	WISTAR	RATS 723-725
SURESHA.R.N,	MOHAMMED	SIBGATULLAH,	JAYANTHI.M.K,	KALABHARATHI.H.L,	SATISH	A.M,	PUSHPA	V.H,	PRATHIMA	C 	
PROTEIN	BINDING	INTERACTION	STUDY	OF	OLMESARTAN	MEDOXOMIL	AND	ITS	METABOLITE	OLMESARTAN	BY	FLUORESCENCE	SPECTROSCOPY 726-729
RITESH	N.	SHARMA,	SHYAM	S.	PANCHOLI 	
FIRST	ORDER	DERIVATIVE	AND	DUAL	WAVELENGTH	SPECTROPHOTOMETRY	METHODS	DEVELOPMENT	AND	VALIDATION	FOR	SIMULTANEOUS
ESTIMATION	OF	ALOGLIPTIN	AND	PIOGLITAZONE	IN	BULK	AND	DOSAGE	FORM 730-738

RAVAL	KASHYAP,	U.SRINIVASA 	
ANTI-OBESITY	AND	HYPOGLYCEMIC	EFFECT	OF	ETHANOLIC	EXTRACT	OF	CROTALARIA	JUNCEA	IN	HIGH	FAT	DIET	INDUCED	HYPERLIPIDEMIC	AND
HYPERGLYCEMIC	RATS 739-742

ORUGANTI	RAJESH,	VENISETTY	RAJ	KUMAR,	PULIGILLA	SHANKARAIAH 	
DISSOLUTION	ENHANCEMENT	OF	TELMISARTANBYLIQUISOLID	COMPACTS 743-749
MAYS	A.	AL-SARRAF,	AHMED	A.	HUSSEIN,	AHMED	S.	ABDUL	JABBAR 	
EFFECT	OF	TYPE	OF	NON-VOLATILE	SOLVENTS	ON	THE	FORMULATION	AND	RELEASE	OF	VALSARTAN	FROM	LIQUID	SOLID	COMPACTS 750-754
CHELLA	NAVEEN,	RAMA	RAO	TADIKONDA 	
GAS	CHROMATOGRAPHY-MASS	SPECTROMETRY	ANALYSIS	OF	BIOACTIVE	CONSTITUENTS	IN	THE	ETHANOLIC	EXTRACT	OF	SACCHARUM
SPONTANEUM	LINN. 755-759

J.	AMUTHA	ISWARYA	DEVI,	A.	KOTTAI	MUTHU 	
DESIGN,	SYNTHESIS,	QSAR	STUDIES	AND	IN	VITRO	EVALUATION	OF	NOVEL	TRIAZOLOPIPERAZINE	BASED	Β-AMINO	AMIDES	AS	DIPEPTIDYL
PEPTIDASE-IV	(DPP-IV)	INHIBITORS:	PART-I 760-765

SANJAY	D.SAWANT,	AMIT	G.NERKAR,	ARCHANA	V.	VELAPURE,	NAYANA	D.PAWAR 	
INSILICO	APPROACHES	TOWARDS	THE	DRUG	TARGET	AURORKINASES	USING	THE	ORTHO	OR	META	SUBSTITUTED	BENZENE	DERIVATIVES	IN
PYRAZOLES 766-770

SOBY	DEVASIA,	RANGADURAI.A 	
SCREENING	FOR	POTENTIAL	ANTIMCROBIAL	COMPOUNDS	FROM	GANODERMABONINENSE	AGAINST	SELECTED	FOOD	BORNE	AND	SKIN	DISEASE
PATHOGENS 771-774

KHATIJAH	ISMAIL,	SYAHRIEL	ABDULLAH,	KHIMPHIN	CHONG 	
EVALUATION	OF	ACTIVE	FRACTION	FROM	PLANT	EXTRACTS	OF	ALSTONIA	SCHOLARIS	FOR	ITS	IN-VITRO	AND	IN-VIVO	ANTIVIRAL	ACTIVITY 775-781
MOLLY	ANTONY,	CHANDRA	SHEKHAR	MISRA,	THANKAMANI	V 	
HOMOLOGY	MODELING	FOR	HUMAN	ADAM12	USING	PRIME,	I-TASSER	AND	EASYMODELLER 782-786
P.	RATHI	SUGANYA,	KABANI	SUDEVAN,	SUKESH	KALVA,	LILLY	M.	SALEENA 	
SPECTROPHOTOMETRIC	DETERMINATION	OF	PENEMS	IN	BULK	AND	INJECTION	FORMULATIONS	BY	POTASSIUM	FERRI	CYANIDE	AND	FERRIC
CHLORIDE 787-791

K.	RAGHU	BABU,	N.	ARUNA	KUMARI,	A.VASUNDHARA 	
HEPATO-PROTECTIVE	EFFECTS	OF	PIMPINELLA	TIRUPATIENSIS	EXTRACT	ON	CYTOSOLIC	AND	MITOCHONDRIAL	ENZYMES	AGAINST
STREPTOZOTOCIN	(STZ)	-INJECTED	PATHOGENIC	DIABETIC	RATS 792-797

GANAPATHI	NARASIMHULU	,	SATHYAVELU	REDDY	KESIREDDYPASUPULETI	VISWESWARA	RAO,	JAMALUDIN	MOHAMED 	
IN-VIVOANTI-INFLAMMATORY	AND	ANTI-ARTHRITIC	ACTIVITY	OF	HYDROALCOHOLIC	EXTRACTOF	PONGAMIA	PINNATA	(L.)	PIERRE	SEED 798-803
DIVYA	SINGH,	RAHUL	NAINWANI,	AMIT	GUPTA 	
POLACRILIN	RESIN	AS	MULTIFUNCTIONAL	DIRECT	COMPRESSION	FILLER	FOR	PARACETAMOL	TABLETS	OPTIMIZED	BY	BOX-BEHNKEN	DESIGN 804-807
SIRAPRAPA	CHANSATIDKOSOL,	PRANEET	OPANASOPIT,	TANASAIT	NGAWHIRUNPAT,	PRASERT	AKKARAMONGKOLPORN 	
COMPARISION	OF	ANTIMICROBIAL	EFFICACY	OF	TRIPHALA,	WITHANIA	SOMNIFERA	AND	SODIUM	HYPOCHLORITE	AGAINST	ENTEROCOCCUS
FAECALIS	BIOFILM-AN	INVITRO	STUDY 808-811

SHIRUR	KRISHNARAJ	SOMAYAJI,	NIDAMBUR	VASUDEV	BALLAL	,	SHOBHA	KL,	MOHANDAS	RAO	KG 	
DESIGN,	SYNTHESIS,	QSAR	STUDIES	AND	BIOLOGICAL	EVALUATION	OF	NOVEL	TRIAZOLOPIPERAZINE	BASED	Β-AMINO	AMIDES	AS	DIPEPTIDYL
PEPTIDASE-IV	(DPP-IV)	INHIBITORS:	PART-II 812-817

SANJAY	D.	SAWANT,	AMIT	G.	NERKAR,	NAYANA	D.	PAWAR,	ARCHANA	V.	VELAPURE 	
METALLOTHIONEIN	EXPRESSION	IN	MARINE	CATFISH	ARIUS	ARIUS	LIVER	ON	EXPOSURE	TO	CADMIUM	USING	IMMUNOHISTOCHEMISTRY	AND
WESTERN	BLOT 818-821

RAMALINGAM	MANI,	BOOMINATHAN	MEENA,	KARUPPIAH	VALIVITTAN 	
THE	COST	OF	MANAGEMENT	OF	INTRACRANIAL	ANEURYSMS	BY	EMBOLIZATION	IN	MOROCCO:	ABOUT	48	CASES 822-826
CHEIKH	AMINE	EL	ABBADI	NAJIA,	ISMAILI	HATIM,	ABABOU	ADIL,	CHERRAH	YAHYA,	EL	QUESSAR	ABDELJALIL 	
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QUALITY	ASSESSMENT	OF	SOME	INDIAN	HONEYS	IN	STORAGE	THROUGH	HMF	CONTENT	AND	INVERTASE	ACTIVITY 827-830
TRINA	CHAKRABORTI,	KASHINATH	BHATTACHARYA 	
SYNTHESIS	OF	SOME	NOVEL	2,	4-THIAZOLIDINEDIONE	INCORPORATED	PYRAZOLE	DERIVATIVES	AS	ANTI	CANCER	AGENTS 831-834
K.SUDHEER	KUMAR,	B.MADHAVA	REDDY,	V.HARINADHA	BABU 	
EVALUATION	OF	THE	EFFECT	OF	COSTUS	IGNEUS	ON	LEARNING	AND	MEMORY	IN	NORMAL	AND	DIABETIC	RATS	USING	PASSIVE	AVOIDANCE	TASK 835-838
SHASHIKANTH	CHETTY,	SHALINI	ADIGA,	SHIVKUMAR	REDDY 	
CARDIOPROTECTIVE	EFFECT	OF	ETHANOLIC	EXTRACT	OF	MEDICAGO	SATIVA	STEM	ON	ISOPROTERENOL	INDUCED	MYOCARDIAL	INFARCTION	IN
SWISS	ALBINO	RATS 839-842

GOMATHI	R,	VIJIPRIYA	M,	K	USHA 	
PHENOLIC	CONTENT,	ANTI-OXIDANT	AND	ANTIMICROBIAL	ACTIVITY	AND	NUTRITIVE	VALUE	OF	YOUNG	TWIG	OF	PSIDIUM	GUAGAVA	LINN.	FROM
DIBRUGARH,	ASSAM 843-846

J.	CHETIA,	S.	UPADHYAYA,	D.K.	BORA	AND	L.R.	SAIKIA. 	
AN	INSIGHT	INTO	THE	LIPID	ABNORMALITIES	IN	TYPE	2	DIABETES	MELLITUS	PATIENTS	IN	VELLORE	REGION,	SOUTH	INDIA 847-850
SUDHA	HARI	A,	ASOKAN	P,	RADHA	SARASWATHY 	
FABRICATION,	EVALUATION	AND	PRELIMINARY	CLINICAL	STUDY	OF	BI-LAYER	OROBUCCAL	DEVICES	CONTAINING	KETOROLAC
TROMETHAMINEAND	CHLORHEXIDINE	HCL	FOR	TREATMENT	OF	ORAL	INFLAMMATION 851-857

EL-	NABARAWI	M.	A,	MAKKY	A.	M.	,	EL-SETOUHY	D.	A.,	ABD-ELMONIEM	R.	A,	AMIN	M.	G.,	JASTI	B.	A. 	
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ABSTRACT 

Objective:  Lactobacillus Acidophillus is widely used in food supplement that requires viability in the range of 106 – 1012 cfu /per gram. This microbe 
is not stable in acidic conditions and has been reported that the number of their colonies in fermented milk products decreased by 5 logs in acidic 
solution. In the other side,, the probiotic microbe is required to survive GI tract passage and remains viable. In order to maintain their viability and 
increase their stability in such environments, Lactobacillus Acidophillus, were entrapped in HPMC K100LV as a protectant using microencapsulation 
technique.  

Methods: The Lactobacillus acidophillus cells were inoculated in MRS broth media at 37 0 C for 48 hours. A number of cell (more than 109 cfu/ml) 
wassuspended in 10% milk solution. The cultures were then cooled at 200 C for about 12 hours, and subsequently mixed with suspension of HPMC 
K4M 0%, 0,3%, 0,5%, 0,8% and HPMC K100LV 0%, 0,5%, 1% and 1,5%. The mixtures were then dried using spray drying method.. The Physical 
characteristics of the microparticles and the viability of the microbe in the microcapsules were evaluated, including the microparticle morphology, 
size and moisture content. The viability was measured by Total Plate Count method.  

Results:  showed that all microparticles exhibited spherical shape with the size in range of 6,0 – 8,0 um. The moisture content was in range of 8,0 – 
10,0 %. The highest viability was obtained by formulation of HPMC K100LV 1% and HPMC K4M 0,3%. 

Conclusion: of this study is that HPMC K100LV and HPMC K100M are good matrices for probiotic microcapsule based on the physical characteristic 
and the microbe viability (probiotic viability > 10 7 cfu/g) 

Keywords: Lactobacillus acidophillus, HPMC K100LV, HPMC K4M, Physical characteristic, Viability 

 

INTRODUCTION 

Most of the comensal bacteria, which are more than 2000 species 
live in human intestinal area and provides health benefits to the host, 
because of the improved microbial balance in the intestine. They are 
from two procaryotic microorganisms, i.e. lactobacillus and 
bifidobacterium with their various different species. The intestinal 
microbial colonization starts at birth and continues during the 
subsequent phases of life that form an individual intestinal 
microbiota. Such microorganisms are known as probiotics [1,2,3,4]. 
It has been generally accepted that the probiotics exerts health 
benefits if their minimum count is about 106 cfu per g of food per 
consumption (5). They should survive GI tract passage and adhere to 
the intestinal mucosa or other target sites in GIT [4]. It has been 
known that there were significant reduction of the number of living 
microorganisms in GIT. The reduction process in gastric juice was a 
pH dependent where the pH of gastric juice is ranging from 1 to 4. It 
was reported that pH plays an important role in cells death. There 
were 3,5 and 2,2 log reduction on the viability after lactobacillus 
acidophillus were inoculated for 90’ in simulated gastric juice at pH 
1,5 and 2,5 respectively [6,7]. Another research reported that 
lactobacillus and bifidobacterium sp. lost more than 90% after have 
been exposed to simulated gastric juice at pH 2 [6,7,8] 

Lactobacillus acidophillus is widely used regarding to the health 
benefiting effect. Lactobacillus are extensively incorporated into 
yoghurts, cultured milk drinks, cheese or as dietary supplements in 
the form of dried dosage forms. [10,11]. Entrapment of living cells in 
a matrix called microencapsulation is a method used for protection 
of the immobilized materials as well as for a controlled release in 
intestinal mucosa. The outer layer or the wall of the microcapsule 
will protect the cell against moisture, heat, strong acidic and other 
extreme conditions during storage, manufacturing as well as during 
digestion Microencapsulation method has a lot of advantages, 
including the protection effect from misture, heath or other extreme 
conditions. However, it still causing significant cell death, since most 
common encapsulation method uses spray-drying that involves 
heating [11,12,13]. The microencapsulation method, allow the 

incorporation of Lactobacillus acidophillus and another probiotic 
microorganism. in which a polymer acts as outer layer or protectant 
[12,13]. A number of microencapsulation techniques including: 
spray drying, inclusion complication, extrusion, co-crystallization 
and gel entrapment (extrusion, emulsification, coacervation). Spray-
drying (dehydration method) has been oftenly used in industries 
among other cell preservation methods, because it is cheaper, cost 
effective and suitable for a large-scale production. The cost 
effectiveness of spray drying was estimated to be six time cheaper 
per kilogram compared to freeze drying [14]. The disadvantage of 
this method is that many microorganisms can not tolerate the drying 
process due to the high heat involved. Other factors that may affect 
the survival during spray-drying process are the type of the strain, 
growth phase, protective medium used, outlet temperature of spray-
drier and pre- treatment of the culture. [13,14] This study 
investigated the use of HPMC K100LV (0%, 0,5%, 1% and 1,5%) and 
HPMC K4M (0%, 0,3%, 0,5% and 0,8% ) as protectant. The used of 
HPMC to enhance probiotic surival through heat treatment has been 
studied previously. HPMC is safe, nonionic polymer that minimize 
interaction problems when they are used in acidic, basic, or other 
electrolytic system. They can be used for preparing formulations 
with water soluble or insoluble drugs and at high or low doses. [ 15 ]. 
The polymer is therefore useful for the cell because it assist the 
adaption of microbe to the environment. Furthermore the polymer 
reduces the osmotic differences between the cellular internal 
compartment and the environment. In this study, a dried probiotic 
powder was produced using spray drying methods with 
temperature of 600 C. 

MATERIALS AND METHODS 

Materials 

Lactobacillus acidophillus was obtained from Microbioliogy 
Laboratorium-Brawidjaja University, Indonesia. 

HPMC K4 M and HPMC K100LV (Pharmaceutical Grade) were 
purchased from PT. Lawzim Zecha. de Man Ragosa Shorpe (MRS) 
broth media was purchased from 
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Methods 

1. Preparation of Spray Dried Milk-Probiotic –HPMC K4M  

The Lactobacillus acidophillus cell in amount of 1 ose were 
inoculated in MRS broth media at 37 0 C for 48 hours. The number of 
cell should be more than 109 cfu/ml and suspended in 10% milk 
solution.  

The cultures were than cooled at 200 C for about 12 hours, and 
subsequently mixed with suspension of HPMC K4M 0%, 0,3%, 0,5%, 
0,8% and HPMC K100LV 0%, 0,5%, 1% and 1,5%.,   

The mixtures were then dried using spray dryer (Lab-Plant SD-Basic 
Spray Dryer)  

Physical Characterizations 

1. pH measurement  

The pH of the milk and milk-probiotic was measured using a pH 
meter SCHOTT glass mainz, CG 842 type. 

 

Table 1: Composition of Probiotic Microparticle with HPMC K4M and PMC K100LV as a matrix 

Composition  HPMC K100LV HPMC K4M 
 F1  F2  F3 F4 F5 F6 F7 F8 

 Milk-Probiotic  400 ml 400 ml 400 ml 400 ml 400 ml 400 ml 400 ml 400 ml 
 HPMC K100LV  - 2,5 g 5 g 7,5 g - - - - 
 HPMC K100M  - - - - - 0,15 g 0,25 g 0.40 g 
Aquadest 100 ml 100 ml 100 ml 100 ml 100 ml 100 ml 100 ml 100 ml 

 

2. Viscosity Measurement 

The viscosity of the milk and milk probiotic was measured using VT-
04 viscometer 

3. Moisture content determination 

The moisture content of the microparticles was determined using 
Moisture Analyzer HB43-S Metler Toledo 

4. Size and morphology of probiotic microparticles 

The size of microparticles was measured using optical microscope. 
The morphology of the particles was visualized using SEM (FEI-
type:inspect-S50) 

Viability measurement  

Viability of lactobacili in milk (before spray drying) and in 
microparticle ( after spray drying ) was assesed using MRS media. 1 
ml probiotic milk or 1 gram microparticel was mixed with 9 ml 
sterile Phosphate Buffer Salin (PBS) solution. A serial dilution ( 10 -1, 
10 -2, 10-3, 10-4, 10-5, 10-6, 10-7, 10-8, 10-9 and 10 -10 ) of this suspension 
was made and then spread on the MARS agar.  and incubated at 37 
oC for 48 hours. The viability of the probiotic was reported as TPC 
(cfu/ml or cfu/g) and survivability (N/No x 100%). 

Statistical analysis   

One Way ANOVA with Honestly Significant Differenc (HSD) Tukey 
was used to analyze the results. Confidence limits of 95% ( α = 0,05 ) 
were used to determine statistical significance. 

RESULT AND DISCUSSION 

Table 2: The pH and viscosity of milk and milk-probiotic after 
24 hours 

Material pH Viscosity 
Milk 6.41 ±0,01 0,4±0,01 
Milk-Probiotic 
 

4,33±0,00 0,7±0,00 

The results showed that the fermented milk has a lower pH 
compared to the non-fermented milk (p<0.05) (Table 2). The 
decrease of pH indicated that there were accumulation of lactic acid 
and acetic acid as a result of lactosa metabolism. Lactobacillus 
acidophillus has an ability to metabolize lactose to lactic acid, acetic 
acid and CO2.  The viscocity data showed that milk- probiotic had a 
greater viscosity than normal milk. It indicated that microorganisms 
in the milk contribute the solid component and resulted in 
increasing viscosity. Spray dried powders of lactobacillus 
acidophillus -containing microparticle with HPMC has a mean size 
higher than microparticle without HPMC, and increasing HPMC 
concentration resulting in increasing particle mean size. 

Table 3: The Mean Particle size and moisture content 
measurement 

Measure
ment  

F 1 F II F III F IV F V F VI F 
VII 

F 
VII 

Mean 
Diameter 
(µm) 

6,7
25 

7,2
83 

7,1
42 

8,4
92 

7,6
5 
 

7,3
9 
 

8,1
1 
 

8,0
7 

Moisture 
Content 
(%) 

10,
54 

7,4
1 

7,7
9 

8,7
0 

10,
45  

10,
09 

9,5
1 

8,9
6 

  

Fig. 1: Morphology of Probiotic Microparticle without a HPMC 
(5000x and 20.000x) 

  

Fig. 2: Morphology of Probiotic Microparticle with HPMC 
K100LV (5000x and 20.000x) 

  

Fig. 3: Morphology of Probiotic Microparticle with HPMC K4M 
(5000x and 20.000x) 

 

It might be explained that increasing HPMC concentration will 
increase the composition of wall microparticle. The microparticle 
morphology is spherical with rough surface. It might be explained 
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that rate of evaporation was not proportional to the rate of film 
formation. 

The data obtained in these study showed that all microparticle had 
moisture content greater than recommended range, i.e. 2,80% – 
5,60% [13] and the moisture contents increased with the greater 
matrix concentration (Table 3). This can be explained that the 
matrix used (milk and HPMC) exhibited a higroscopic properties. 
The drying temperatur, 60 0C was too low and was not necessary in 
regards to fulfill the recommended moisture content. 

The morphology of microparticle (SEM image, Fig. 1) showed that 
the mcroparticles was spherical and have a rough surface. 

Table 4:  TPC value ( cfu/ml or cfu/g) of Lactobacillus 
acidophilus in the probiotic microparticle with HPMC K100LV 

and HPMC K4M as a matrix 

Group HPMC K100LV HPMC K4M 
Probiotic milk 306,3x107 ± 10,9x107 162 x 1012 ± 9,5 x 1012 

Formula I 5,7x107 ± 1,5x107 157 x 1010 ± 5,29 x 1010 
Formula II 4,8x107 ± 3,2x107 295 x1010 ± 1,53 x 1010 
Formula III 24,4x107 ± 6,3x107 139 x 109 ± 2,53 x 109 
Formula IV 20,5x107 ± 5,1x107 3,30 x 107 ± 2,64 x 107 

 

Table 5:  Viability (%)of Lactobacillus in the probiotic 
mikroparticle with HPMC K100LV and HPMC K4M as a matrix 

Group HPMC K100LV HPMC K4M 
Probiotic milk 100,00 ± 0,00 100,00 ± 0,00 
Formula I 81,69 ± 1,29 85,99 ± 0,074 
Formula II 81,03 ± 0,21 87,93 ± 0,153 
Formula III 88,34 ± 1,01 78,58 ± 0,125 
Formula IV 87,54 ± 1,01 53,01 ± 0,285 
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Fig. 4: Viability (%) of lactobacillus acidophillus in the 
microparticle using  HPMC K100LV and HPMC K4M as a matrix 

Table 4 and 5 showed the viability ( cfu ) and percentage survival 
( % ) of lactobacillus acdophillus probiotic. The data indicated that 
viability of microparticles was lower than probiotic milk (before 
spray dried). There was a viability reduction by approximately 20%. 
The viability reduction of microparticle compared with probiotic 
milk can be explained as a result of heating process during spray 
drying.  

No significant difference ( p> 0,05 ) were obtained between 
Lactobacillus Acidophillus viability of HPMC K100LV 0% and 0,5%, 
HPMC K4M 0% and 0,3%. It showed that both polymers have an 
equal protective effect when using HPMC K100LV 0,5% and HPMC 
K4M. The profile of lactobacillus acidophillus viability in HPMC 
K100LV group was different from HPMC K4M group (Statistic?). In 
HPMC K4M group, the greater the concentration, the greater the 
viability. It can be explained: that increasing HPMC concentration 
will result in increased viscosity and increasing microbe entrapment. 
During the viability test process, part of the cell still entrapped. 
However, it was still higher than 107 cfu/g (3,30x107 cfu/g ) 

CONCLUSION  

1. LactobacillusAcidophillus microparticle using HPMC K100LV 
and K4M as a matrices has a spheric and rough, and the particle 
size ranging from 6,0 to 8,0 μm. 

2. LactobacillusAcidophillus microparticle using HPMC K100LV 
and K4M as a matrices has moisture content 7,0 – 10,0 %, out 
of recommended range, 2,80 – 5,60  

3. Lactobacillus Acidophillus microparticle using HPMC K100LV 
and K4M as matrices, result a probiotic viability > 10 7 cfu/g 
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