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 A B S T R A C T 

 

1. Introduction 
 

Non communicable diseases (NCD)  mainly 
cardiovascular diseases (CVD), cancers, diabetes 
mellitus (DM) and chronic respiratory diseases 
are leading threat to human health. These four 
diseases are the world's biggest killers, causing an 
estimated 35 million deaths each year - 60% of all 
death globally. WHO projects that, globally, NCD 
deaths will increase by 17% over the next ten years 
[1]. The free radicals formation is co-related with 
the pathological conditions including CVD, 
cancer, neurological, age-related disorders, 
degenerative disorder [2, 3]. Free radical will 
attack the DNA, lipid and proteins thus leading to 
chronic disease [4, 3]. Oxidative stress is an 
imbalance condition between free radicals and 
antioxidants, to reduce oxidative stress or high 
level of free radicals including Reactive Oxygen 
Species (ROS) and Reactive Nitrogen 

Species(RNS) can be combated with the 
involvement of antioxidants both exogenous and 
endogenous  [5].  

Spices commonly known as food adjuncts, but 
they can be used as traditional medicines too [6, 
7]. Species such as clove, cinnamon, rosemary, 
paprika, nutmeg, ginger, garlic, mustard, etc., 
have antioxidant activities [8]. Antioxidant 
activity is associated with their phenolic 
compounds activities to scavenge free radical, 
transition-metal-chelating, have capacity to 
quenching singlet-oxygen, and their redox 
properties [9, 10, 11, 12]. Activities of spices to 
scavenge ROS and RNS are considered as effective 
remedies for diabetes [13]. Spices have capability 
to detoxify the liver, to be anti-inflammatory 
agent, and infectious protector agent [14]. 

The aims of this study were to determine 
antioxidant activities of spices extract including 
clove, Indonesian cassia, coriander, nutmeg, java 

Objective : This study was conducted to determine the antioxidant activities of spice extracts 
including clove (Syzygum aromaticum L.), Indonesian cassia (Cinnamomum burmanni (C. Nees& T. 
Ness)), coriander (Coriandrum sativum L), nutmeg (Myristica fragrans Houtt), java cardamom 
(Amomum compactum Soland. Ex maton).  
 
Methods : This research was to evaluate antioxidant activities including 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) scavenging activity, the value of superoxide dismutase (SOD), and total phenolic 
content.  
 
Result : The highest DPPH activity is clove and Indonesian cassia extracts with IC50 value 4.16 
μg/ml and 5.46 μg/ml respectively. The highest SOD value are Indonesian cassia extract (9.1432 
U/ml) at 500 µg/ml, 7.0045 U/ml at 125 µg/ml and 4.6751 U/ml at 31,25 µg/ml. Clove extract was the 
highest of phenolic content  (188.35 µg/mg eugenol equivalent).  

 

Conclusion : Indonesian cassia extract have high antioxidant activities both DPPH scavenging  and 
SOD activities. Clove extract contain the highest eugenol compared with Indonesian cassia, 
coriander, nutmeg and java cardamom. 
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cardamom, and to evaluate the total phenolic 
content. 
2. Materials and Methods 
 
2.1 Plant material 
 

Plant material were collected from several 
plantation in Indonesia : clove (Syzygum 
aromaticum L.) from Cimahi-Bandung-west Java, 
Indonesian cassia (Cinnamomum burmanni (C. 
Nees& T. Ness) from Lembang-Bandung- West 
Java, Indonesia, coriander (Coriandrum sativum L) 
from Cipanas-Cianjur- West Java, nutmeg 
(Myristica fragrans Houtt) from Cicurug-
Sukabumi- West Java, java cardamom (Amomum 
compactum Soland. Ex maton) from Cicurug-
Sukabumi- West Java. The plants were identified 
by staff at the herbarium, Department of Biology, 
School of Life Sciences and Technology, Bandung 
Institute of Technology, Bandung, West Java, 
Indonesia. Seed of coriander,  nutmeg, java 
cardamom  and skin of bark of Indonesian cassia 
and flower of clove were chopped and dried in a 
dry tunnel (40-45°C) to achieve a stable water 
level (11% water content), then chopped finely in a 
blender, producing a 60 mesh size flour [15, 16]. 
 
2.2 Extract preparation 
 

The dried flour of samples (400 g) were 
immersed in 70% ethanol. After 24 h, the filtrates 
were collected and the residues were immersed 
again in 70% ethanol for 24 h. The filtrates were 
evaporated with a rotary evaporator at 40°C, 
yielded clove extract 13.29%; java cardamom 
extract 9.71%, Indonesian cassia extract 17.92%, 
coriander extract 8.80% and nutmeg extract 
11.64% [15, 16].  The extracts were stored at 4°C. 
The ethanol extracts of clove, Indonesian cassia, 
coriander, nutmeg, java cardamom  were 
dissolved in HPLC-grade methanol (Merck) for 
DPPH scavenger and phenolic content assay and 
were dissolved in 10% dimethylsulfoxide (DMSO; 
Merck) for SOD assay [15, 16]. Pure compounds 
were used as comparison of antioxidant activities 
including limonin (Biophurify Phytochemical 
Ltd.),  coumarin (Biophurify Phytochemicals 
Ltd.), trans-cinnamic acid (Sigma-Aldrich), 
thymoquinone (Sigma-Aldrich) and cardamom oil 
(Sigma-Aldrich),  
 
2.3 DPPH scavenging activity assay 
 

Amount of 50 μl extracts and limonin, 
coumarin, trans-cinnamic acid, thymoquinone 

and cardamom oil were introduced into a 
microplate followed by 200 μl DPPH (Sigma-
Aldrich) solution (0.077 mmol/l in methanol). 
The mixtures was shaken vigorously and kept in 
the dark room for 30 min at room temperature; 
DPPH scavenging activity was determined with a 
microplate reader at 517 nm [15, 16, 17]. The radical 
scavenging activity of each sample was measured 

according to the following formula: 
 
 
2.4 Superoxide Dismutase (SOD) Assay 
 

The SOD assay was performed with SOD assay 
kit (Cayman) including assay buffer, sample 
buffer, radical detector, SOD standard, and 
xanthine oxidase. SOD standards were prepared 
by introducing 200 μl diluted radical detector and 
10 μl SOD standard (7-level standard) per well. 
Sample wells contained 200 μl of the diluted 
radical detector and 10 μl of the sample. The 
reaction was initiated by adding 20 μl of diluted 
radical detector to all wells. The samples consist
of five extracts and five compounds  were 
measured at 3 concentrations in triplicate. The 
mixtures were shaken carefully for few seconds, 
incubated for 20 minutes at room temperature, 
SOD activity was measured on a microplate 
reader (Multi Go Skan) at 440-460 nm. The 
linearized SOD standard rate and SOD activity 
were calculated using the equation which 
obtained from linear regression of the standard. 
One unit is defined as the amount of enzyme to 
yield 50% dismutation of the superoxide radical 
[16]. Furthermore, standard curves were 
constructed based on the value of the LR and 
SOD value be calculated: 

 
The calculation is done by calculating the value of SOD 

linearized rate/LR (LR Std A= Abs Std A/Abs Std A: LR 

Std B= Abs Std A/Abs Std B) 

 
2.5 Total phenolic content assay 
 
Total phenolic content was measured according 
to the Folin–Ciocalteu method. Samples (15 μl) 
were introduced into microplate; 75 μl of Folin-
Ciocalteu’s reagent (2.0 M) and 60 μl of sodium 
carbonate (7.5%) were added. The samples were 
mixed and incubated at 45oC for 15 min [18,19].  
Subsequently, absorbance value was measured at 
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760 nm using microplate reader (Multi Skan Go). 
Total phenolic content expressed as Eugenol 
equivalent was calculated by the following 
formula: 

 
C: total content of phenolic compounds  (μg/mg) of  
clove, Indonesian cassia, coriander, nutmeg, java 
cardamom extract in eugenol equivalent;  
c: the concentration of eugenol established from the 
calibration curve, μg/ml;  
V: the volume of extract (ml); m: the weight of spices  
extract (mg). 

 

Total phenol value was obtained from the 
regression equation for eugenol :  
 
Y=0.0024 X + 0.1228, with R2 =0.94 

 
3. Result 
 
3.1 DPPH scavenging activity 
 

The antioxidant activities were measured 
including  DPPH scavenging  activity, SOD 
activity and phenolic content using eugenol as

�
������ �� DPPH scavenging activity (IC50) of spice extracts. The DPPH scavenging activity assay was measured triplicate for each sample. 

Linear equations, coefficient of regression (R2), and IC50 were calculated. 

 

Samples  Linear equation R2 IC50 (µg/ml) 

Java cardamom extract Y=0.2071X+13.157 0.8797 177.90 

Indonesian cassia extract Y=6.878X+12.448 0.918 5.46 

Coriander extract Y=0.4873X+2.011 0.9850 98.48 

Clove extract Y=10.342X+7.006 0.9825 4.16 

Nutmeg extract Y=0.861x+16.058 0.878 39.422 

Limonin Y=0.1181X+7.4917 0.8631 359.93 

Coumarin Y=0.0404X+2.7142 0.8387 1170.44 

Trans-cinammic acid Y=0.066X+15.578 0.8849 521.55 

Thymoquinone Y=5.7709X+22.53 0.9471 4.76 

Cardamom oil Y=0.2183X-20.577 0.8472 323.30 

standard. DPPH accept a proton from an 
antioxidant becomes 1 1-diphenyl-2-
picrylhydrazyne which is a stable radical [17]. The 
DPPH free radical scavenging activity of clove, 
Indonesian cassia, coriander, nutmeg, java 
cardamom extracts compared to compounds of 
spice including limonin, coumarin, trans-
cinnamic acid, thymoquinone and cardamom oil 
The IC50 is the concentration of antioxidant 
needed to scavenge 50% of the DPPH free radicals 
[15]. 

Based on the IC50 values of DPPH scavenging 
activity (Table 1) showed that clove extract was 
the most active antioxidant based on DPPH 
scavenging activity  and the lowest  was coumarin. 
 
3.2 The SOD activity 
 

Superoxide dismutase (SOD) as an endogenous 
antioxidant activity would be increased by 
changing the superoxide anion (O2

*-) into 
hydrogen peroxide (H2O2) and oxygen (O2) [20]. 
The SOD activity of extracts and compounds of 
spices can be seen in Table 2. 

Based on the results (Table 2.) showed that the 
highest SOD value at a concentration of 500 
µg/ml, 31.25 µg/ml and 31.25 µg/ml  was the 
Indonesian casia extract 9.1432 U/ml, 7.0045 U/ml 
and 4.6751 U/ml respectively. 
 
3.3 Total phenol antioxidant activity assay 
 

Phenols have the ideal chemical structure that 
can scavenge free radicals, so this class of 
phenolic compounds exhibit higher antioxidant 
activity than tocopherols and ascorbate [21]. The 
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total phenolic compound of spice extracts  in 
Eugenol  equivalent can be seen in Table 3. 

Based on the test results of phenolic 
compound total (Table. 3) showed that the 

highest phenolic compound was clove extract 
contained eugenol 188.35 µg/g. 

 

��������� DPPH scavenging activity of spice extracts diluted in methanol to achieve the final concentrations  100; 50; 25; 12.5; 6.25; 3.125; 

1.563; 0.781; 0.391; 0.190 µg/ml. 

 
4. Discussion 
 

Based on Table 1,2, and 3 showed that spice 
extracts have high antioxidant activities and 
Indonesian cassia extract was the highest SOD 
value. The most active DPPH scavenging activity 
was clove extract. The highest phenolic content 
was clove extract. In previous study, among 30 
spices from subtropical country Ireland, clove also 
had highest antioxidant capacity [8] 

Many spices contained high levels of phenolics 
and demonstrated high antioxidant capacity [21]. 
The spices and related families with the highest 
antioxidant capacity were screened, e.g., clove, 
cinnamon or Indonesian cassia representing 
potential sources of potent natural antioxidants 
for commercial exploitation [21]. Clove extract 
contained very high levels of phenolics (188.35 
µg/mg eugenol equivalent). Other spices with 
high levels of phenolics were cardamom extract

�
�������. Mean, standard deviation and  Tukey HSD  post hoc test of extracts and compounds of spices SOD activity (U/ml) were measured in 
triplicate for sample. (Linear equation, coefficient of regression (R2) of SOD standard and SOD activity of extracts and compunds were 

calculated.) 

 

Samples Concentrations (µg/ml) 

500 125 31,25 

Java cardamom extract 2.6903±0.1890 e 0.9022±0.2242 b 0.3178±0.1158  a 

Indonesian cassia extract 9.1432±0.7559 
g
 7.0045±0.2821 

f
 4.6751±0.1732

 f
 

Coriander extract 1.8448±0.0393 
cd

 1.4919±0.0729 
cd

 0.9747±0.0587 
b
 

Clove extract 4.5607±0.2502 f 3.6723±0.0644 
e
 2.7509±0.0653 

e
 

Nutmeg extract 4.3044±0.1368 f 3.5462±0.0287 e 2.3532±0.0765 d 

Limonin 0.5615±0.0619 
a
 0.3930±0.0415 

a
 0.2554±0.0350 

a
 

Coumarine 0.6960±0.0677 
ab

 0.4251±0.0359 
a
 0.3423±0.0069 

a
 

Trans-cinnamic acid 2.3707±0.0253 
de

 1.7197±0.0859 
d
 1.3663±0.1180 

c
 

Thymoquinone 1.4034±0.0452 bc 1.2249±0.0143 bc 0.9961±0.0181 b 
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Cardamom oil 1.1368±0.0777 
abc

 0.9999±0.0479 
b
 0.8883±0.0373 

b
 

 
��������  Mean  total phenolic compound  in spice  extracts (Eugenol equivalent/mg) 

 

Sample Eugenol/ml Eugenol  µg/mg Average 

Clove extract 94.92 92.04 96.29 188.4 184.08 192.58 188.35 

Cardamom extract 67.63 67.54 66.21 135.26 135.08 132.42 134.25 

Indonesian cassia extract 55.04 69.54 56.88 110.08 139.08 113.76 120.97 

Coriander extract - - - - - - - 

Nutmeg extract 47.08 51.04 48.33 94.16 102.08 96.66 97.63 

(134.25 µg/mg eugenol equivalent) and nutmeg 
contained relatively low phenolics (97.63 µg/mg 
eugenol equivalent).  Previous studies also 
showed that clove had a very strong antioxidant 
activity and a high level of phenolics [22, 23]. The 
various antioxidant mechanisms of clove extracts 
were attributed to a strong hydrogen-donating 
ability, a metal chelating ability, and their 
effectiveness as good scavengers of hydrogen 
peroxide, superoxide, and free radicals [8]. Our 
results showed that the clove  extract  was the 
most powerful phenolic antioxidant and exhibited 
the strongest radical scavenging activity among 
five spice extracts.  

Spices, like vegetables, fruits, and medicinal 
herbs, are known to possess a variety of 
antioxidant effects and properties [24]. The 
antioxidant effect of phenolic compounds is 
mainly due to their redox properties and is the 
result of various possible mechanisms: free-radical 
scavenging activity, transition-metal-chelating 
activity, and/or singlet-oxygen-quenching 
capacity [11, 21]. These multiple potential 
mechanisms of antioxidant action make the 
diverse group of phenolic compounds an 
interesting target in the search for health-
beneficial phytochemicals and also offer a 
possibility to use phenolic compounds or extracts 
rich in them in lipid-rich foods to extend shelf life 
[25]. The presence of antioxidative and 
antimicrobial of phenolic compounds in many 
spices gives food-preserving properties [6, 26]. 
Several studies also showed that black pepper, 
clove, cinnamon, and coriander exhibited 
antioxidant properties [22]. In recent decades, a 
number of phenolic substances were isolated from 
a variety of spice sources, including phenolic acids 
(e.g., gallic acid, caffeic acid, etc.), flavonoids (e.g., 

quercetin, rutin, myricetin, luteolin, naringenin, 
and silybin), phenolic diterpenes, and volatile oils 
[27]. 
 
5. Conclusion 
 

The  most active  antioxidant is  Indonesian 
cassia in SOD activity. Clove extract is the highest 
phenolic content and highest DPPH scavenging 
activity. 
 
Acknowledgment 
 

We gratefully acknowledge the financial 
support of the Directorate General of Higher 
Education, National Ministry of Republic 
Indonesia for research grant of Hibah Bersaing 
2012. 
 
Conflict of Interest 
 

The authors report no conflicts of interest 
 
References 
1.� WHO Library Cataloguing-in-Publication Data. Global status 

report on noncommunicable diseases. World Health 

Organization 2011: ISBN 978 92 4 068645 8. 

2.� Aruoma OI, Spencer JPE, Rossi R, Aeschbach R, Khan A,  
Mahmood N, Munoz A, Murcia A, Butler J, Halliwell B. An 

evaluation of the antioxidant and antiviral action of extracts of 

rosemary and provencal herbs. ����� ����� ������� 
1996;34:449−456.  

3.� Joshan DS,  Rawal S. Comparative evaluation of antioxidant 

and antihemolytic capacities of plants of Indian origin using 
multiple antioxidant assays. Int J Phytopharm 2012; 2(4):107-

115  

4.� Lobo V, Patil A, Phatak A, Chandra N. Free radicals, 

antioxidants and functional foods: Impact on human health. 

��������������; 2010: 118–126.  

5.� Kumar M, Kumar A, Dandapat S, Sinha MP. Phytochemical 

screening and antioxidant potency of ��������� ������� and 

�������������� ����������� 2013; 8(2): 727-730. 



W. Widowati, H. Ratnawati, W. Husin, M. Maesaroh. Biomedical Engineering Vol.1 No.1 (2015)  

29 
6.� Srinivasan K. Role of spices beyond food flavoring: 

Nutraceuticals with multiple health effects. ������������ 2005 

21:167−188. 

7.� Gao, XM, Xu ZM, Li ZW. Traditional Chinese Medicines. 

People's Health Publishing House: Beijing, China, 2000; p 

2019. 
8.� Hossain M, Brunton N, Barry-Ryan C, Martin-Diana A, 

Wilkinson M. Antioxidant activity of spice extracts and 

phenolics in comparison to synthetic antioxidants. ����������
�����2008; 1(4):751-756. 

9.� Rice-Evans CA, Miller J, Paganga G. Antioxidant properties 

of phenolic compounds. ���������������� 1997; 2:152−159. 

10.�Rice-Evans C A, Miller NJ, Bolwell PG, Bramley P M, 

Pridham JB. The relative antioxidant activities of plant-

derived polyphenolic flavonoids. ���������������� 1995; 22: 

375−383. 

11.�Luiz M, Biasutti A, Garcia NA.  Micellar effect on the 
scavenging of singlet molecular oxygen by hydroxybenzenes. 

��������� 2002; 7:23−28. 

12.�Chen XY, Ahn DU. Antioxidant activities of six natural 

phenolics against lipid oxidation induced by Fe 2+ or 

ultraviolet light. ����������������� 1998; 75: 1717-1721. 

13.�Gutteridge JM, Halliwell B. Antioxidants in Nutrition, Health 

and Disease. New York: Oxford University Press Inc; 1996 

14.�Surh YJ. Anti-tumor promoting potential of selected spice 

ingredients with antioxidative and anti-inflammatory 

activities: a short review. ����������������� 2002; 40:1097-

1100. 

15.�Widowati W, Mozef T, Risdian C, Yelliantty Y. Anticancer 
and free radical scavenging potency of ������������� ������, 
������������� ��������, ������ ����� and �������� �������
extracts in breast cancer cell lines. ����������������������������
2013; 2(2):137-142 

16.�Widowati W, Wijaya L, Wargasetia TL, Bachtiar I, Yellianty, 
Laksmitawati DR. Antioxidant, anticancer, and apoptosis-

inducing effects of ������extracts in HeLa cells. �������������
��� 2013; 3(3):225-230. 

17.�Unlu GV, Candan F, Sokmen A, Dafefera D, Polissiou M,  

Sokmen E, Donmez E,Tepe B. Antimicrobial and antioxidant 

activity of the essential oil and methanol extracts of �������
�����������Fisch. et Mey. Var. �����������(Lamiaceae). ��������
��������� 2003; 51:63-67. 

18.�Ivanova D, Gerova D, Chervenkov T and Yankova T. 

Polyphenols and antioxidant capacity of Bulgarian medicinal 

plants. J���������������� 2005;  96: 145-150. 

19.�Widowati W, Herlina T, Ratnawati H, Mozef T. Antioxidant 

activities and platelet aggregation inhibitor of black tea 

(��������� �������� L.) extract and fractions. ���� ������; 
2011. 3(1):21-26. 

20.�Sairam RK, Srivastava GC, Agarwal S,  Meena RC. 

Differences in antioxidant activity in response to salinity 

stress in tolerant and susceptible wheat genotypes. ���������
�����������2005; 49(1): 85-91. 

21.�Shan B, Chai YZ, Sun M, Corke H. Antioxidant Capacity of 

26 spice extracts and characterization of their phenolic 

constituents. ����������������� 2005; 53(20):7749–7759. 

22.�Gulcin I, Sat I G, Beydemir S, Elmastas M,  Kufrevioglu O I. 

Comparison of antioxidant activity of clove (��������
������������ Thunb.) buds and lavender (������������������ 
L.). ��������� 2004; 87:393−400. 

23.�Lee K G, Shibamoto T. Antioxidant property of aroma extract 

isolated from clove buds [Syzygium aromaticum (L.) Merr. et 

Perry]. Food Chem 2001;74, 443−448. 

24.�Zheng W, Wang S Y. Antioxidant activity and phenolic 

compounds in selected herbs. ��� ������ ����� ���� 2001; 

49:5165−5170. 

25.�Yanishlieva NV, Marinova EM. Stabilisation of edible oils 

with natural antioxidants. ���� ��� ������ ���� ������� 
2001;103:752−767. 

26.�Badei AZM, El-Akel ATM, Faheid SMM.,Mahmoud BSM. 

Application of some spices in flavoring and preservation of 
cookies: 1-Antioxidant properties of cardamom, cinnamon, 

and clove. ����������������������  2002;98:176−183. 

27.�Melo ED, Mancini J, Guerra NB. Characterization of 

antioxidant compounds in aqueous coriander extract 

(�������������������L.).  ����������� 2005;38:15−19. 



LEMBAR HASIL PENILAIAN 
SEJAWAT SEBIDANG alau PEER REVIEW 

KARYA ILMIAH:JURNAL ILMIAH 
Judul Karya Imiah (Artikel)
Jumlah Penulis

:Antioxidant properties of Spicc Extracts 

:4 Orang 
Nama-nama Penulis Wahyu Widowati, Hana Ratnawati, Winsa Husin, Maesaroh Macsaroh 

:Penulis Pertama / Pemtlis-ke / Penulis Korespondensi **) 

a. Nama jurnal 

Status Penulis 

Identitas Jurmal lImiah Biomedical Engincering 

b. Nomor ISSN 2356-2471 

:Vol 1; No 1; 2015

Universitas Brawijaya 

C. Vol, No., Bulan, Tahun 

d. Penerbit 

e. DOI Artikel (jika ada) 

f. Alamat Web Jurnal https://be.ub.ac.id/index.php/jibe 
g. Terindeks di : DOAJ

Kategori Publikasi Jurnal Imiah: Junal lmiah Internasional / rtermasionmtAerepnte) 
(beri tanda N yang dipilih)

Jurnal Imiah Nasional Terakreditasi 

Jurnal Imiah Nasional/Nasional terindeks ***) 

HASIL PENILAIAN (Peer Review):
Nilai Maksimal JURNAL ILMIAH 

Nasional ***)|Nilai Akhir 
Yang 

Diperoleh ) 

Internasional Nasional 
Terakreditasi Komponen Yang Dinilai 

Kelengkapan unsur isi karya (10%) 2 IS 

Ruang lingkup dan kedalaman 

pembahasan 
(30%) 6 

C. Kecukupan dan kemutakhiran data/ 

informasi dan metodologi 

d. | Kelengkapan unsur dan kualitas 

penerbitan 

(30%) 6 

(30%) 6 

Total 100% 20 18, 

Catatan Penilaian ARTIKEL oleh Reviewer: 
a. Kelengkapan dan kesesuaian unsur. 
.aper.. Aule..dangan...kaik..hl..ekua.SL k,..penuk bar..mngikuh.cadah.peNlahan. 

******** 

* ******************* ******"** *******.*********************** 
******************

***** *********************** 

b. Ruang lingkup & kedalaman pembahasan ..eneli.an.Ttnkung...poferi.ekalk..cenpal.. ngkeh... 
.uganis.. vrmbar.. .kapulagA..eag..0nnolidan,..ec..Th..vio 

c. Kecukupan & kemutakhiran data serta metodologi..ld...dosdr... peulihan..ba..membakas.Memban.. 
A..ngan...Sery o.A..mur...4eg..endaPat...ada..erbegai. ksral.Ra.. 

.. .. euaneasss. ... ************************************** ************* 
d. Kelengkapan unsur dan kualitas penerbit ....rh.M0mLA. gineerigteri hdo oAT Penerbit i*********° 

Univer Aka OWyA. 
************ ******* 

* *****************""*************°°**************************************************************************** 

*** 

A ePuaioSM. C. Indikasi plagiasi ...Udak.e.pa.ndura.Plagiaricn. ************************************************* *********** | ****************** 





LEMBAR HASIL PENILAIAN 
SEJAWAT SEBIDANG atau PEER REVIEW 

KARYAILMIAH:JURNAL ILMIAH
Judul Karya Ilmiah (Artikel) 
Jumlah Penulis 

Antioxidant properties of Spicc Extracts 
4 Orang

Nama-nanma Penulis Wahyu Widowati, Hana Ralnawati, Winsa Husin, Macsaroh Macsaroh 
Status Penulis Penulis Pertama / Pemtis-ke- Penulis Korespondensi **) 
ldentitas Jurnal llmiah 

a. Nama jurnal Biomedical Engineering 
b. Nomor ISSN 2356-2471 

C. Vol., No., Bulan, Tahun Vol 1; No 1; Agustus, 2015 

d. Penerbit Universitas Brawijaya 

e. DOI Artikel (jika ada) 

f. Alamat Web Jurnal https://be.ub.ac.id/index.php/jibe 
DOAJ 8 Terindcks di 

Kategori Publikasi Jurnal TImiah: Jurnal TImiahInternasional/ Prternasione-Bereptasi ** 
(beri tanda V yang dipilih)

Jurnal IImiah Nasional Terakreditasi 

Jurnal Ilmiah Nasional /Nasional terindeks *** 
HASIL PENILAIAN (Peer Review):

Nilai Maksimal JURNAL ILMIAH

Internasional/ Nasional Nasional**) | Nilai Akhir
No Komponen Yang Dinilai Terakreditasi 

| 
Yang 

Diperoleh *) 

Kelengkapan unsur isi karya 

b. Ruang lingkup dan kedalaman 
pembahasan 

(10%)a. 

(30%) 5,9 
Kecukupan dan kemutakhiran data/

informasi dan metodologi 
Kelengkapan unsur dan kualitas 

penerbitan 

(30%) 6 

d 
(30%) 6 T2 

Total 100% 20 8,5 

Catatan Penilaian ARTIKELoleh Reviewer: 

a. Kelengkapan dan kesesUaian uisur..... . .. . * . ..* * . 

umw udnh p.e p.. .! .. 
olenu Testpat esesuaNn auntana usu 

.. .. 
HnyA.... 

b. Ruang lingkup & k�dalaman pembahasan... 
..an.ang...bahusandesh mewcoli dan ada edelome odalem ehtp 

**************************************"f****** **** .*** 

********************************************************************************************************************t ** 

****************************************************************************"************"*************************"**** *******unreas 
C. Kecukupan & kemutakhir�n data serta metodologi,..... ** ** ******** ****** *]***************""" 

at Dat don umb0 nefron Mong. dhhuno n up mufueh Jetn FesmpuWan 
****U************************************************************* **f *** 

Oat. .hh 
d. Kelengkapan unsur dan kualitas penerbit.. 

KaltaS...nerbTt e Omil.. u Hanq..baik ***************n***"*************'****"*****************'******************* *********************************************** ** 

******************* ****************************** ***************************** ***********************"eiss*********** 





LEMBAR HASIL PENILAIAN 

SEJAWAT SEBIDANG atau PEER REVIEW

KARYAILMIAH:_JURNAL ILMIAH 

Judul Karya Imiah (Artikel): Antioxidant properties of Spice Extracts
Jumlah Penulis :4 Orang 

:Wahyu Widowati, Hana Ratnawati, Winsa Husin, Maesaroh Macsaroh 

Penulis Pertama Pettis ke- 
Nama-nama Penulis 

Status Penulis Penulis Korespondensi **) 

ldentitas Jurnal lImiah 

a. Namajurnal Biomedical Engineering 

b. Nomor ISSN 2356-2471 

C. Vol., No., Bulan, Tahun: Vol 1; No 1, 2015 

d. Penerbit :Universitas Brawijaya 
e. DOI Artikel (jika ada) 

f. Alamat Web Jurnal https://be.ub.ac.id/index.php/jibe 
8 Terindeks di DOAJ

Kategori Publikasi Jurnal TImiah Jurnal TImiahInternasional/ Fnternasiomat-Perepatnsi** 
(beri tanda yang dipilih) 

Jurnal Imiah Nasional Terakreditasi 

Jurnal Imiah Nasional/ Nasional terindeks ***) 

HASIL PENILAIAN (Peer Review):
Nilai Maksimal JURNAL ILMIAH

Internasional 
Bereputasi 

Nasional Nasional **) 
Terakreditasi 

Nilai Akhir 

No Komponen Yang Dinilai
Diperolch*) 

(10%) a. Kelengkapan unsur isi karya 

Ruang lingkup dan kedalaman 

pembahasan 
C. Kecukupan dan kemutakhiran data/

informasi dan metodologi 

(30%) 6 

(30%) 6 Sibs 

Kclengkapan unsur dan kualitas

penerbitan 
(30%) 6 S4 

Total 100% 20 19,3 

Catalan Penilaian ARTIKEL oleh Revicwer: 

a. Kclengkapan dan kesesuaian unsur. 
aec... ..ungn...baik..had...w.dudu... Penelu.h.an..mergiku.caiclah.penali.han. 

. . ***** ***********.*********...****** ************************************************ 
* ** ****************************************************** ************************************** *******.********* 

... . .. ... *************** ********************************************************* 

Juna.mi.udah...ae..engkap.dar.van.erdaper.eseaia..Antae.Mkar.. ********* 

b. Ruang lingkup & kedalaman pembahasan...eneuhn...entang...pe.tea...kstra.mpah 

MEh...umang..tuMbar...a.ulagal...ebaga.. Ahokdan..k ara y. ************** 
***********" 

.i **********************************************************************************************************. 

s ******** ***************************** ******************** *********** 




	Int Publikasi 2015-7 (Wahyu BE-Wahyu FKUKM).pdf (p.1-27)
	BE 2015-Rini (Wahyu-FKUKM).pdf (p.28)
	BE 2015-Afifah (Wahyu-FKUKM).pdf (p.29)
	BE 2015-Rini (Wahyu-FKUKM).pdf (p.28)
	BE 2015-Afifah (Wahyu-FKUKM).pdf (p.29)


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

