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Preface I 

Welcome to the 3rd Annual International Seminar on Trends in Science 
and Science Education 2016. This is the third time we are hosting this 
seminar and we are proud to inform you that this seminar is an annual 
event in our calendar and will be held every year since 2014. We are 
inviting international recognized speakers from several countries to share 
their latest discoveries to all of us in Biology, Chemistry, Physics, 
Mathematics and Science Education fields. Well known researchers in 
science and science education will share their experiences and knowledge 
so we can have up to date the information. This is one of the goals of this 
seminar. 
As science researcher we realize the importance of information exchange 
among us. The new information enlighten our mind and give us ideas on 
what to do next in our research and how to do it. This new 
informationoften become the basic for our next project in particular, and 
become the upcoming year research trends in general. Information 
exchange also keeps us updated, allow us to give and receive suggestions 
and critics which will lead us to better results. Thus, we need a forum 
where we can share and exchange information. Seminar, conference and 
other scientific gathering are media for us to do so. 
Wewould like to thanksto all the researchers who responded to our call 
for papers and participant of this seminar. Let us share information about 
our latest discoveries in science and science education and set the trends 
for the upcoming year. Let us collaborate and create new opportunities 
for a better and more holistic research. 
Finally, we convey our thanks to the Rector of State University of Medan, 
Prof. Dr. SyawaiGultom, M.Pd and all the vice rector for the support and 
attention to this seminar and also to all of the committee members for 
their work in ensuring the run of this seminar. Once again, welcometo the 
3rd Annual International Seminar on Trends in Science and Science 
Education 2016. 

Medan, 7 October 2016 

Dr. Asrin Lubis, M.Pd. 
DeanFaculty of Mathematics and Natural Sciences 
State University of Medan 
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Preface II 

First, let us be thankful to the one and all-powerful God that on this fine 
morning we are still given bodily and spiritual health and can gather together 
in this room, on our beloved capital city of North Sumatra, Medan. 
A warm and special welcome goes to our keynote speakers, Dr. Mohd. Sazali 
Khalid (from University Tun Hussein Onn Malaysia}, Prof. Dr. Janchai 
Yingprayoon (Suan Sunandha Rajabhat University, Thailand}, Rabeta bt. Mohd. 
Salleh, Ph.D (University Sains Malaysia}, Dee-Jean Ong (R.E.A.L. Education 
Group Malaysia} and Dr. Anna Ratna Wulan (from Universitas Pendidikan 
Indonesia}. 
The special welcome also goes to all invited speakers from top Universities all 
over Indonesia. 
This seminar, The 3rd International Seminar on Trends in Science and Science 
Education 2016 is an annual seminar organized by Fakultas Matematika dan 
llmu Pengetahuan Alam, Universitas Negeri Medan. This is the third year 
seminar following the succesful first and second year seminar held in 2014 and 
2015. This year seminar is focusing on the contribution of research to the 
development of technology. The committee expects the information exchange 
among researchers in this seminar will encourage collaboration among the 
different actors in science and science education community so as to achieve a 
better result for the benefit of the community. This third annual international 
seminar will be held from October 7-8, 201. 
The committee are really honored to have attention from approximately 200 
speakers and participants from three different countries. They come from 
Thailand, Malaysia and of course Indonesia. About 20 universities from all over 
Indonesia participate in this event. It is expected that those who participate in 
the seminar will afterwards be familiar and able to interact with their 
international counterparts in their scientific area. This is in line with the vision 
of Universitas Negeri Medan to become a world class and character building 
university. 
The committee recieved more than 100 seminar abstracts and full paRers from 
science education, biology, chemistry, physics, and mathematics sciences. 
Most of the abstract have been edited and bound into an abstract collection 
book which is a part of the seminar kit.The seminar full papers are now in 
editing stage by the committee before publish in seminar proceeding that will 
be available in both pnnted and on-line forms, in the next January 2017. 
Please, remind the committee if you want to get the copy of the seminar 
proceeding. 
This year seminar is a special event because it is held together with the annual 
meeting of all mathematics and natural science faculties from LPTK in 
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Indonesia or Forum M IPA LPTK Indonesia. The meeting will be held from 
October 7-9, 2016, in Medan and Parapat. This forum is intended to built 
collaboration among LPKT's in Indonesia. 
I would like to take this opportunity to acknowledge the important role of the 
honorable Prof. Dr. Syawal Gultom, M.Pd, rector of Universitas Negeri Medan 
for giving us his full support and attention and for providing his precious t ime 
to be with us and to honour us by opening this seminar. 
Our sincere thanks also goes to the honorable Dr. Asrin Lubis, M.Pd, Dean of 
Fakultas Matematika dan llmu Pengetahuan Alam, who havelead and 
encourage all the com mitteemembers to be always focused and worked hard 
even in a very short period of time to prepare the seminar. 
My sincere thanks also goes to all members of the committee and to all staff of 
Fakultas Matematika dan llmu Pengetahuan Alam for their continuous support 
and hard work because without their assistance this seminar may not have 
taken place today. 
Finally, I conclude my speech by kindly inviting Honourable Prof. Dr. Syawal 
Gultom, M .Pd, Rector of Universitas Negeri M edan, to give specia l direction 
and officia lly open the seminar.We wish you good luck and success in this 
endeavor. 
Thank you very much 

Prof. Dr. Herbert Sipahutar, MS., M .Sc. 

Chairman AISTSSE 2016 
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Effect of Ethanol Extract leaf Buasbuas {Premna pubescens. Blume) To 
Decrease Blood Sugar levels in Rats Male (Rattus norvegicus) The Induced 

Alloxan 

Martina Restuati, Diky Setyo Dining rat, Nisfa Hanim 

Biology Department 
State University of Medan 

Medan, North Sumatera, Indonesia 

ABSTRACT: This study aimed to analyze the effect of ethanol extract of leaves Buasbuas (Premnapubescens. 

Blume) I EEP to (i) a decrease in blood sugar levels (KGO), and (ii) the increase in body weight (BW) in rats with 
diabetes mellitus (OM). This type of research is experimentally using completely randomized design (CRO) non 
factorial using 20 head of white male rats (Rottusnorvegicus) Wistar were divided into five groups: (i) negative 
control I non diabetes mellitus (KN), (ii) positive control (KO), (iii) control drug I group of non OM by EEP 200 mg 
I kg (KE), (iv) diabetic group by EEP 200 mg I kg (P2), and (v) diabetic group by EEP 300 mg I kg (P3). OM 
conditions obtained by al loxan induction dose of 150 mg I kg were injected intra peritoneally. KGD measurement 
1s done using a glucometer two days after alloxan induced. Mice with KGD;:: 200 mg I dl otherwise have diabetes. 
Then, OM rats (except KD) EEP given every other day for 28 days orally using a needle probe. Making extract 
using maceration method with 96% ethanol. KGD measurement and BB performed every four days in the 
morning. Data KGD and BB were analyzed using one-way ANOVA followed by Tukey's test using SPSS 21.0. 
Results showed EEP dose of 200 mg I kg body weight to lower and raise the BB KGD significantly (P <0.05), but 
the EEP dose of 300 mg I kg did not give effect to a decrease or increase in BB rats KGD OM. EEP Award dose of 
200 mg I kg in mice does not give effect to the KGD or BB. 

KEYWORDS: Premna pubescen (EEP), alloxan, blood sugar levels, weight 

1. INTRODUCTION 
Diabetes is one disease that often occurs in today's society. Chairman of the International Diabetes 

Federation's Asia Fasifik (IDF-WPR) namely, Professor Nam Cho, in the discussion on November 13, 2014, had 
mentioned that the number of diabetics in Indonesia, putting this country is ranked fifth In the world with a 
figure of 9.1 million soul (Subarkah, 2014). Mahendra et al (2008) have argued that the treatment of diabetes 
mellitus and health care have spent substantial funds. The amount of the fee due diabetics should regularly 
injecting insulin (for patients with type I diabetes mellitus) and administration of oral hypoglycemic agents (for 
patients with type II OM). When this has been much research done on the potential medicinal plants, and further 
note that the potency of the drug due to the antioxidant properties owned plants (read : flavonoids). 
Antioxidants can improve insulin secretion (Winarsi and Purwanto, 2010). Flavonoids as one group of phenolic 
compounds play a role in preventing cell damage and its cellular components by reactive free radicals (Redha, 
2010). Winarsi et al (2013) stated that the flavonoid is able to act as an antidiabetic and antiath£· ogenik. The 
unique thing of premna is due to the flavonoid-containing comoounds luteolin and apigenin. A number of 
preclinical studies regarding luteolin had shown that the compound has a wide range of biological activity 
(Lazaro, 2009). 
Content of Metabolites Secondary Premna pubescens (Blume) 

Based on the results Restuati et al (2014) regarding the identification and determination of plants 
buasbuas referred to In this study (obtained Bogor-based Field Botanical Research Center for Biology UPI Bogor 
on July 11, 2012), it can be seen that the latin name of this plant species isbuasbuas Premno pubescens (Blume). 
From the result of determination, stated that pubescens Premna thisbelonging to the family Verbenaceae. The 
test results of secondary metabolite identificationleaves Premnapubescens (Blume) made Restuati et al (2014) 
using 96% ethanol extract showed that this plant contains alkaloids, flavonoids, saponins and phenolic. For more 
details, can be seen in Table 2.1 below: 
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Table 1 Results of phytochemical screeningleaves Premnopubescens (Blume) 
Indicators Observations Secondary Metabolites 

Depositionred white and + Alkaloids 
red orange colored + Flavonoids 
froth Forming + Saponin 
Color brown - Steroid 
Tinted bluish green + Phenolic 

Source: Restuati et al (2014) 

From these results, it is also known that levels of apigenin contained in the ethanol extract Premna 
pubescens (Blume) is set at 35,56 meg/ g (Restuati et al, 2014). Apigenin which is a derivative of these flavonoids 
have activity as anti hyperglycemic and can reduce levels of cholesterol, LDL and increase HDL in adult Wistar 
rats (Thiruvenkatasubramaniam and Jayakar, 2010). From the results of research conducted by Husni (2005), 
obtained data showing the level of antioxidant activity of components luteolln and apigenin which amounted to 
74.10% (luteolin) and 58.10% (apigenin). 

Figure 1. (a) Apigenin Figure 1. (b) luteolin 
Source: Sastrohamidjojo (1996) 

2. METHODS 

Location and Time Research 
This research was conducted at the Chemical Laboratory Animals of the Faculty of Mathematics and 

Natural Sciences, University of Medan (UNIMED), Biology Laboratory UNIMED and Laboratory of Pathology and 
Anatomy University of North Sumatra. This res-earch was conducted in January to June 2016. 
Population and Sample 

Population in this study were male rats Wistar strain obtained from the Laboratory of Pharmacy 
University of North Sumatra. The sample consisted of 20 rats was 2 months old with a mean body weight
average 150-250 grams. 
Equipment and Materials Research 

tools used consisted of a blender, stock bottles, filter paper, funnel, spatula, sample bottles, jerrycans, 
rotary evaporator, refrigerotor,equipment I surgical instruments, syringes, needles, measuring cups, 
microtomes, glass objects, coverglass, cage maintenance, husks, wire netting, scales, oral sonde, ·t lucometers, 
and needle frank. 

The materials used in this study are the leaves buasbuas, 96% ethanol, 0.9% NaCI, water, white male rats, 
feed (pellets) C551, alloxan, CMC 1%. 
Preparation and Procurement Cage Rat 

Cage used plastic rectangular shape with a size of 40 x 20 x 15 em. Each cage was placed on a rat's tail. 
Cages were given pedestal chaff from the sawdust with a thickness of± 0.5 em 1 em to absorb urine, which are 
replaced every day. 
Acclimatization Rats 

Acclimatization in this study were performed for 7 days (one week) before starting treatment. White mice 
were fed with pellet type C551 and drink every day at 08.00 am in the morning. The amount of feed to be 
administered per rat tail with a range of 10% of the weight of the mice. While the number given excessive 
drinking in 500 ml bottles. Total food and drink were left each day is measured. 
Preparation and Determination of Dose Giving leaf Ethanol Extract Buasbuas (Premna pubescens. Blume) I 
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(EEP). 
EEP making procedure refers to Restuati {2015), ie by extraction maceration method by ethanol96%. The 

leaves are used for the manufacture of EEP as much as 6 kg (wet weight) and dried until it reaches a total of 1.2 
kg of dry weight. Once macerated, acquired EEP (in the form of pasta) 164 gr so unknown percentage of 
marinade sebesar13, 7%. Buasbuas leaf ethanol extract (EEP) was administered orally to the mice with CMC was 
dissolved in 1%. EEP is given to a concentration of 4%, then the volume of CMC were added to the EEP is 
determined using the following formula: 

dosis EEP (gr) x 88 (gr) 100 
ml Larutan CMC = OOO x k · EEP 1 onsentras1 · · 

Preparation Solution and Determination of Dose Alloxan 
Preparation of alloxan refers the procedures performed by Prasetiawan (2015). Making short procedure 

as follows: weigh the powder alloxan then reconstituted with NaCI 0.9%. Alloxan was given a concentration of 
3%, then the volume of NaCI is added to dissolve the alloxan also use the above formula. 
Treatment 

This studyconsisted of five groups, consisting of 3 control group and two treatment groups. The extract 
for the treatment given after experiencing hyperglycemic mice and diabetes. Giving extract refers Prasetiawan 
{2015) which is conducted once a day for 28 days after the mice developed diabetes mellitus. 

Table 2. Grouping of experimental animals(Rattusnorvegicus) 

Notation Group 

KN Feed +drink ing 

KE Feed+ drinking+ EEP (200 mg I kg bw) 
KD drinking+ alloxan Feed 

P2 Feed+ drinking+ EEP alloxan (200 mg I kg bw) 

P3 feed+ drinking+ EEP alloxan (300 mg I kg bw) 

Measurement Weight 
weight of mice was measured using OHAUS scales to the nearest 0.1 gram. Body weight of rats will be 

weighed once every 4 days until the end of the study. 
Measurement of Blood Glucose 

Measurement of blood sugar levels refers to Suarsana et al (2010). Blood glucose levels were determined 
by biosensor glucose oxidase method, using a measuring ·device digital blood sugar {glucometers). Mice with 
blood glucose levels above 200 mg I dl3 was diagnosed with diabetes mellitus. Measurement of blood sugar 
levels is done every morning with an interval of 4 days (Uray, 2009; Prasetiawan, 2015). The first measurement 
done on day 0 {after rats became diabetic and alloxan induced), then performed once every 4 days for 28 days, 
bringing the total number of observations as much as 8 times. 
Design of Experiments 

This research includes an experimental study using a completely randomized design (CRO) non factorial. 
Analysis Techniques Data 

Quantitative Datawere analyzed using analysis of variance (ANOVA) in one direction with , .ignificance 
level a= 0.05. If the test results showed no significant differences I highly significant (P <O.OS) then continued 
by Least Significant Difference (LSD) or least significant d ifference (LSD) to see the significance of the results 
obtained and comparison of each treatment. Data analysis was performed using the Statistical Software Product 
and Service Solutions {SPSS) version 21.0. 

3. RESULTS AND DISCUSSION 
Effect of EEP Against Rat Weight 

Based on the Analysis of Variance to the effects of a dose of EEP at different doses in rats with diabetes 
mellitus, acquired that dose EEP significant effect on body weight of rats (F = 8.884; P = 0.000). Effect of EEP can 
be seen from the graph below: 
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Changes in body weight in mice treated per four days of observation. KO =OM; KE = 
Non OM + EEP (200 mg I kg); KN = Negative Control; P2 = OM + EEP 200 mg / kg; P3 = 
OM + EEP 300 mg I kg., The same letter at the time (days) the same observations on 
the diagram shows not significantly different (Tukey test) 

Rat body weight KN group, P2 and KE seen an increase during the treatment, while the KD group and P3 
seems to experience weight loss. Weight gain after a diabetic condition experienced group of P2 showed the 
effect of EEP, which EEP is able to reduce the effects of the diabetic condition with increased body weight in 
group P2. The mechanism of reduction of the effects of diabetes by EEP EEP allegedly because it contains 
flavonoids are able to act like insulin, so give good influence for the conditions of hyperglycemia in diabetics. As 
stated by velayutham eta1.(2013) that flavonoids appear to regulate the digestion of carbohydrates, insulin 
secretion, insulin signaling, and improve glucose uptake i('l tissues that depend on insulin through a variety of 
intracellular signaling pathways. EEP Award at a dose of 300 mg I kg did not reduce the effects of diabetes 
(weight reduction). Hormesis law states that herbs (in this case the ethanol extract of the leaves buasbuas) with 
an improved dosing not necessarily give better results. Sometimes with fewer doses can give a better impact. In 
this study, a dose of 200 mg I kg body weight provides better results for weight gain in diabetic rats 
diabandingkan dose administration of 300 mg I kg. 

Effect of EEP Against Diabetes Blood Sugar Mice 
Based on the Analysis of Variance to the effects of a dose of EEP at different doses in rats with diabetes 

mellitus, acquired that dose KGD EEP significant effect on rats (F "68.349; P" 0.000). Effect of EEP can be seen 
from the graph below: 
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In the treatment group, effect given EEP group P2 and P3 are also different. In the P2 group KGD visible 
deterioration from the beginning until the end of the observation. The decrease was caused by the presence of 
flavonoids in particular apigenin and luteolin as well as saponins contained in EEP. All three of these compounds 
have been reported to have anti-diabetic and anti -hyperglycemic properties (hypoglycemic) (Lazaro. 2009; 
Thiruvenkatasubramaniam and Jayakar.2010; Wresdiyati etal.,2015). The mechanism of the decline in KGD has 
been described by velayutham et a/ (2013) that flavonoids increase the secretion of insulin, controlling 
hyperglycemia through the regulation of glucose metabolism in hepatocytes, reducing insulin resistance, 
inflammation and oxidative stress in muscle and fat, and !ncrease the uptake of glucose in skeletal muscle and 
adipose tissue. Furthermore, it was reported that saponins (one of the active compounds in EEP) able to prevent 
an increase in the absorption of glucose in the small intestine through penginaktivasian enzymes that play a role 
in the utilization of glucose (Smith and Andaniawo, 2012), one like the inhibition of the enzyme a-glucosidase in 
the intestine by flavonoids (Pereira et o/,2011). Inhibition of these enzymes work will delay the process of 
breakdown and absorption of glucose in themembrane of brush border the small intestine which will indirectly 
suppress the increase in blood glucose levels (Bosenberg & Zyl. 2008). Furthermore, from these results is known 
that EEP at a dose of 200 mg I kg give better effect to decrease KGD EEP diabetic rats compared with a dose of 
300 mg I kg. Differences hasilini allegedly influenced by several factors, such as differences 1n the severity of 
hyperglycemia experienced by the two groups who initially blood sugar levels are higher · .han P2 P3. 
Furthermore, the law Hormesis. 

4. CONCLUSION 
GivingThe ethanol extract of leaves buasbuas(Premnapubescens. Blume) I EEP at a dose of 200 mg I kg 

effect on weight gain in alloxan-induced diabetic rats. EEP Award dose of 200 mg I kg effect on blood sugar levels 
decrease alloxan-induced diabetic.rats. 

REFERENCES 
[1) BosenbergdanZyl. 2008. The Mechanism of Action of Oral antidiabetic drugs: A Review of Recent 

Literature. The Journal of Endocrinology, Metabolism and Diabetes of 5outhAfrica.13 (3): 80-88. 
[2) Husni, Saidatul. 2005. sequestration, Identification and Assessment Activity Antioxidant Flavonoids 

than leaves of Morinda citrifo/ia (Noni) and Premna citrifolia (Bebuas). Thesis.Faculty of Science 
Universiti Putra Malaysia. 

134 



[3] Lazaro, ML 2009. Distribution and Biological Activities of the flavonoid luteolin (Mini Review). Medical 
Chemistry.9: 31-59. 

[4] Mahendra et al. 2008. Your Self Care Diabetes Mellitus.Jakarta: Spreaders Plus. 
[5] Prasetiawan, Eka. 2015. Ethanol Seed Extract Antioxidant Activity Mahogany(Swieteniamahagoni 

Jacq.) On the Network Model Rat Liver and Kidney Diabetes: Studies Immunohistochemistry. Thesis. 
Anatomy and Development Studies Program Animal Bogor Institute of Agriculture. 

[6] Preira, OF, Cazaroll i, LH, Lavado, C., Mengatto, V., Figueiredo., Guedes, A., Piuolatti, MG, Silva. 2011. 
Effect of Flavonoids on Alpha-glucosidase Act ivity: Potential Targets for Glucose Homeostasis. 
Nutrition.27: 111-117. 

[7] Redha, Abdi. 2010. Flavonoids: Structure, antioxidative properties and role in Biological Systems. 
Journa1Belian.9 (2): 196-202. 

[8] Restuati, Martina., l lyas, Syafruddin., Hutahaean, Solomon. and Sipahutar, Herbert.2014. Study ofthe 
extract activities of Buasbuas leaves(Premna pubescens) as an immunostimulant on 
rats(Rattusnovegicus). American Journal of BioScience. 2 (6): 244-250. 

[9] Sastrohamidjojo, Hardjono. 1996. Synthesis of Natural Products. Yogyakarta: Gadjah Mada University 
Press. 

[10] Smith and Adanlawo. 2012. The hypoglycemic effect of saponin from The Root of Graciniakala (Bitter 
kola) on alloxan-induced Diabetic Rats. Journal of Drug Delivery & Therapeutics. 2 (6): 9-12. 

[11) Suarsana, Nyoman., Priosoeryanto, BP, Stars, M. and Wresdiyati, T. 2010. Profile Blood Glucose and 
Ultrastructure Rat Pancreatic Beta Cells Induced by Alloxan compound. JJTV. 15 (2): 118-123. 

[12) Subarkah, Taufik. 2014. Indonesia Ranked# 5 Number of Diabetes Patients in the website http: II 
style. tempo. Co I read I news I 20141111141060 621 870 I accessed on October 13, 2015. 

[13) Thiruvenkatasubramaniam, R. and Jayakar, B. 2010. Ant i-hyperglikemic and anti-hyperlidemic 
activities of Premna corymbosa (Burm.F. ) Rottl on Streptozotocin induced diabetic rats. Lettre 
OerPharmacia.2 (1) 505-509. 

[14) Uray, Amelia Dayat ri. 2009. Profile Sel~ Rat Island JaringanPankreas Langerhans Diabetes 
Mellitusyang DiberiVirgin Coconut Oil (VCO). Thesis. Faculty of Animal akedokteran Bogor Agricultural 
University. 

[15) velayutham A. B, P., Uu, Dongmin.dan Gilbert, Elizabeth R .. 2013. Recent advances in understanding 
the anti-diabetic actions ofdietary flavonoids. J Nutr Biochem. 24 (11). 

[16) Winarsi, H. and Purwanto, A. 2010. Soy protein germed plus Zn as an inducer of insulin secret ion on 
type-2 diabetes mellitus. Hayati Journal of Biosciences. 17: 120-124. 

(17) Winarsi, Hery., Saso, ND, Purwanto, A. and Nuraeni, I. 2013. Cardamom Leaf Extract Lowers 
atherogenic index and Blood Sugar Diabetes Rats Induction alloxan. Agritech.33 (3): 273-280. 

[18) Wresdiyati, T., Siti, S., Adi, W., Venny, F .2015. Alpha-glucosidase inhibition and hypoglycemic Activities 
of Switeniamahagoni SeedEkstract. Hayati Journal ofBiosciences.22 (2) : 73-78. 

135 




