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Abstract 
Black fruit (Haplolobus sp.) is a local fruit that has been part of the Wondama people's tradition 
from Papua, Indonesia. This fruit is used as sago preservative from generation to generation. In 
order to increase the usability of black fruit, scientific exploration of this fruit's potential is 
necessary through proximate analysis, mineral composition, phytochemical analysis, and 
antibacterial activity testing of the part of this fruit, which in this study was the fruit peel. 
Proximate and mineral content was analyzed by AOAC methods, the extraction was carried out 
by maceration, and phytochemical screening was carried out by several testing using 
phytochemical screening reagents. Whereas the antibacterial assay was carried out by agar disc 
diffusion assay. The results show that black fruit peel contains high levels of nutrients in dry bases, 
namely carbohydrates (50.54±0.06%), fat (30.91±0.05%), protein (8.45±0.03%), vitamin C 
(238.37±1.52 mg/100 g), crude fiber 11.43±0.03%, and ash 4.23±0.01. Minerals content in black 
fruit from the largest to the smallest levels of K (120.74±2.34 mg/100 g), Ca (19.14±0.95 mg/100 
g), Mg (15.47±1.13 mg/100 g), Na (13.13± 0.30 mg/100 g), Fe (3.33±0.31 mg/100 g), Zn 
(1.61±0.05 mg/100 g), and Cu (1.47±0.03 mg/100 g). Phytochemical analysis reveals that black 
fruit peel extract contains alkaloids, flavonoids, tannins, polyphenols, triterpenoids, and steroids. 
The antibacterial activity of the extracts of black fruit peel is more active against Staphylococcus 
aureus than Escherichia coli. The maximum inhibition zone (9.05 mm) is found at methanol extract 
at a concentration of 30% toward S. aureus. protein (8.45±0.03%), vitamin C (238.37±1.52 mg/100 
g), crude fiber 11.43±0.03%, and ash 4.23±0.01. Minerals content in black fruit from the largest 
to the smallest levels of K (120.74±2.34 mg/100 g), Ca (19.14±0.95 mg/100 g), Mg (15.47±1.13 
mg/100 g), Na (13.13± 0.30 mg/100 g), Fe (3.33±0.31 mg/100 g), Zn (1.61±0.05 mg/100 g), and 
Cu (1.47±0.03 mg/100 g). Phytochemical analysis reveals that black fruit peel extract contains 
alkaloids, flavonoids, tannins, polyphenols, triterpenoids, and steroids. The antibacterial activity 
of the extracts of black fruit peel is more active against Staphylococcus aureus than Escherichia 
coli. The maximum inhibition zone (9.05 mm) is found at methanol extract at a concentration of 
30% toward S. aureus. protein (8.45±0.03%), vitamin C (238.37±1.52 mg/100 g), crude fiber 
11.43±0.03%, and ash 4.23±0.01. Minerals content in black fruit from the largest to the smallest 
levels of K (120.74±2.34 mg/100 g), Ca (19.14±0.95 mg/100 g), Mg (15.47±1.13 mg/100 g), Na 
(13.13± 0.30 mg/100 g), Fe (3.33±0.31 mg/100 g), Zn (1.61±0.05 mg/100 g), and Cu (1.47±0.03 
mg/100 g). Phytochemical analysis reveals that black fruit peel extract contains alkaloids, 
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flavonoids, tannins, polyphenols, triterpenoids, and steroids. The antibacterial activity of the 
extracts of black fruit peel is more active against Staphylococcus aureus than Escherichia coli. The 
maximum inhibition zone (9.05 mm) is found at methanol extract at a concentration of 30% toward 
S. aureus. Minerals content in black fruit from the largest to the smallest levels of K (120.74±2.34 
mg/100 g), Ca (19.14±0.95 mg/100 g), Mg (15.47±1.13 mg/100 g), Na (13.13± 0.30 mg/100 g), 
Fe (3.33±0.31 mg/100 g), Zn (1.61±0.05 mg/100 g), and Cu (1.47±0.03 mg/100 g). Phytochemical 
analysis reveals that black fruit peel extract contains alkaloids, flavonoids, tannins, polyphenols, 
triterpenoids, and steroids. The antibacterial activity of the extracts of black fruit peel is more 
active against Staphylococcus aureus than Escherichia coli. The maximum inhibition zone (9.05 
mm) is found at methanol extract at a concentration of 30% toward S. aureus. Minerals content in 
black fruit from the largest to the smallest levels of K (120.74±2.34 mg/100 g), Ca (19.14±0.95 
mg/100 g), Mg (15.47±1.13 mg/100 g), Na (13.13± 0.30 mg/100 g), Fe (3.33±0.31 mg/100 g), Zn 
(1.61±0.05 mg/100 g), and Cu (1.47±0.03 mg/100 g). Phytochemical analysis reveals that black 
fruit peel extract contains alkaloids, flavonoids, tannins, polyphenols, triterpenoids, and steroids. 
The antibacterial activity of the extracts of black fruit peel is more active against Staphylococcus 
aureus than Escherichia coli. The maximum inhibition zone (9.05 mm) is found at methanol extract 
at a concentration of 30% toward S. aureus. 47±0.03 mg/100 g). Phytochemical analysis reveals 
that black fruit peel extract contains alkaloids, flavonoids, tannins, polyphenols, triterpenoids, and 
steroids. The antibacterial activity of the extracts of black fruit peel is more active against 
Staphylococcus aureus than Escherichia coli. The maximum inhibition zone (9.05 mm) is found 
at methanol extract at a concentration of 30% toward S. aureus. 47±0.03 mg/100 g). Phytochemical 
analysis reveals that black fruit peel extract contains alkaloids, flavonoids, tannins, polyphenols, 
triterpenoids, and steroids. The antibacterial activity of the extracts of black fruit peel is more 
active against Staphylococcus aureus than Escherichia coli. The maximum inhibition zone (9.05 
mm) is found at methanol extract at a concentration of 30% toward S. aureus. 
Keywords:Black fruit peel, Haplolobus sp., proximate analysis, phytochemical screening, 
antibacterial activity 
 
1. Introduction 

The world is now in a food crisis(Gerardi, Pinto, Baruzzi, & Giovinazzo, 2021; Headey, 2011; 
Magdoff, 2008). Food in each region varies according to the natural resources and culture of the 
area. In Indonesia there are primary food sources in the form of rice, corn, soybeans, and 
sago(Sumardiono et al., 2021). Not only primary food types, but there are also secondary food 
types. one of the secondary foods in Papua is black fruit. 

Black fruit (Haplolobus sp.) is a local fruit that is part of the Wondama tribe tradition in 
Papua(Lekitoo et al., 2012). This plant is called by the locals as piarawi or piairawi. Black fruit 
has long been used by Wondama people as sago natural preservative. Sago that is preserved with 
this fruit could last for months with a delightful aroma(Ungirwalu, Awang, Maryudi, & Suryanto, 
2016a). However, with modernization, this culture began to fade, and people's interest in growing 
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black fruit began to decrease because of its limited utility. This prompted researchers to explore 
the usefulness of another part of the fruit, apart from the flesh, namely its peel. 

Based on ethnobotanical research, the Wondama people use the skin and flesh of the fruit as 
an alternative food in Wondama Bay(Murdjoko et al., 2021; Ungirwalu, Awang, Maryudi, & 
Suryanto, 2016b; Ungirwalu, Awang, Suryanto, & Maryudi, 2017). In this study, tests were carried 
out on the skin of the fruit because it contains compounds that are antioxidants. Many antioxidant 
compounds are found in fruit peels(Alkhalaf, Alansari, Ibrahim, & ELhalwagy, 2019; Ould Yerou 
et al., 2017; Umamahesh, Ramesh, Kumar, & Reddy, 2019). 

Researchers have only lightly examined the leaves, fruits, and seeds of black fruit plants in 
terms of their scientific potential, but they have never examined the peels' proximate analysis, 
mineral makeup, phytochemical content, or antibacterial properties. Black fruit plants' leaves were 
phytochemically screened, and the results revealed that the leaves contained tannins (Somar & 
Rahman, 2020), the fruits contain high levels of tannins and saponins(Siahaan et al., 2021), while 
the seeds contained hydroxylates, carboxylic acids, methyls, aromatic nitrogens, alcohols, 
aromatic alkenes, and mono branch alkanes (Toja, Suprayitno, Aulanni'am, & Yanuhar, 2021). 
The antibacterial assay has been carried out for acetone extract of black fruit leaves (Aronggear, 
Somar, Santoso, & Massora, 2022)and ethyl acetate extract of black fruit seeds. Those two 
previous studies showed that the inhibition zone was categorized as having strong antibacterial 
activities. 

Specifically, this study looked into the black fruit peels' proximate analysis, mineral 
composition, phytochemical screening, and antibacterial activities against E. coli and S. Aureus. 
Finding out what's in the peel of black fruits and how effective they are at fighting bacteria will 
promote their preservation and lead to the development of new methods of using them as a source 
of valuable compounds in the food, medicine, and cosmetics industries, all while providing the 
public with additional means of obtaining healthy nutrients. 

 
2. Materials and methods 
2.1 Materials 
The main material in this study was black fruit obtained from local community gardens in Teluk 
Wondama Regency, Papua, Indonesia. Other materials used in this research were reagents for 
proximate, mineral analysis, and phytochemical screening obtained from Merck. Media for the 
culture of bacteria, ie, NB (Nutrient Broth) and NA (Nutrient Agar) from Brand. Other materials 
were distilled water, cotton, tissue paper, spirits, Whatman filter paper No. 42, alcohol, aluminum 
foil, and paper disks. 
 
2.2 Methods 
Preparation of black fruit peel samples 
The ripped black fruit samples were cleaned with water and separated from their fruit flesh. The 
skin of the black fruit is dried in an oven at a temperature of not more than 60ºC for 8 hours. 
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Proximate Analysis 
Proximate analysis of black fruit peel consisting of ash flood; crude protein, crude fiber, crude 
lipids, carbohydrates, and moisture content analyzed using the Official Analysis Association 
Method Chemists (AOAC) methods. 
 
Mineral Analysis 
Mineral analysis was carried out using atomic absorption spectrometry. The dried black fruit peel 
sample was weighed 3 grams and destroyed using 25 mL concentrated HNO3 and 25 mL aqua 
regia. The mixture is heated in a furnace and diluted with distilled water, then filtered. Dilution 
was carried out as needed, then measured using an atomic absorption spectrometer for the elements 
Cu, Zn, Mg, Ca, Fe, while the elements K and Na were measured using the atomic emission 
spectrometry method.  
 
Extraction and Phytochemical screening 
Phytochemical testing of extracts was carried out according to the developed guidelines(Bachtiar, 
Tjahjaningsih, & Sianita, 2012);(Harbone, 1987)as follows: 
Polyphenol Test 
A total of 0.10 grams of extract was added with 5 mL of distilled water, boiled for 5 minutes, then 
filtered. The filtrate obtained was added with 5 drops of 1% FeCl3. A color change from green to 
blue-black or brownish green indicates the presence of polyphenols. 
Flavonoid Test 
A total of 0.10 grams of extract was mixed with 5 mL of ethanol then shaken, heated, shaken again, 
and filtered. The resulting filtrate was added with 0.20 grams of Mg powder and 3 drops of HCl. 
The presence of flavonoid compounds is indicated by the formation of a red color on the ethanol 
layer(Prameswari & Widjanarko, 2014). 
 
Alkaloid Test 
A total of 1 gram of extract was added 5 mL of chloroform and 3 drops of 10% ammonia and then 
shaken. The chloroform fraction was dissolved in 1 mL of 2N H2SO4 then shaken until 
homogeneous. The solution is divided into 3 parts. The first part was added with 1 drop of Meyer's 
reagent (Kl and HgCl2), the second part was added with 1 drop of Wagner's reagent. The presence 
of alkaloids was indicated by the formation of a white precipitate with Meyer's reagent and a brown 
precipitate with Wagner's reagent. 
 
Tannin Test 
A total of 1 mL of the test solution is reacted with a 10% solution of iron (III) chloride, if a dark 
blue or greenish-black color occurs, it indicates the presence of tannins. 
Saponins Test 
Thick black fruit peel extract as much as 1 g was added with warm water, shaken vertically for 10 
seconds, and then left for 10 seconds. Formation of foam as high as 1–10 cm which is stable for 
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not less than 10 minutes, indicating the presence of saponins. With the addition of 1 drop of 2 N 
HCl, the foam does not disappear. 
 
Triterpenoids and Steroids 
Examination of triterpenoids and steroids was carried out by the Liebermann-Burchard reaction. 
A total of 2 mL of the test solution was evaporated in a porcelain cup. The residue was dissolved 
with 0.5 mL of chloroform, then 0.5 mL of anhydrous acetic acid was added. 2 mL of concentrated 
sulfuric acid was then added through the tube wall. The formation of a brownish or violet ring on 
the boundary of the solution indicates the presence of triterpenoids, whereas a greenish-blue ring 
indicates the presence of steroids(Ciulei, 1982). 
 
Antibacterial activity test 
Prior to the antibacterial test, each bacteria (Escherichia coli and Staphylococcus aureus) were 
cultured. Pure cultures of E. Coli and S. Aureus bacteria were obtained from the collection of the 
Microbiological Laboratory of Papua University. The procedure for culturing each bacteria was as 
follows: NB (Nutrient Broth) solution was prepared in a 5 mL test tube. A total of one ose of pure 
culture of bacteria was taken aseptically, then put into NB media. The NB solution containing 
bacteria was incubated at 37ºC for 24 hours. 
Antibacterial Test of Black Fruit Peel Extract was carried out using the disc diffusion method. The 
agar medium (NA) is poured evenly into a sterilized petri dish, then cooled. A total of 2 drops of 
bacteria from liquid media (NB) were rubbed on the surface of the petri dish. After 15 - 30 minutes, 
the paper disc that has been given the extract of the black fruit peel is placed on the media and 
pressed slightly, then the media was incubated at 35ºC for 2 x 24 hours. After incubation, the 
inhibition zone was observed and measured in the form of a clear zone around the disc. The 
negative control used was DMSO (dimethyl sulfoxide), while the positive control was 
chloramphenicol(Choma & Grzelak, 2011)(Çadirci, Ünal, & Sukatar, 2006). 
 
Data Analysis 
 Statistical data analysis was carried out with Minitab® software version 20 using one-way 
ANOVA followed by Tukey's test at a significance level of 95% to determine whether there was 
a significant difference between the inhibition zones produced by the influence of different test 
bacteria, the type of extraction solvent, and the concentration of the extract. 

 
3. Results and discussion 
3.1 Proximate Analysis 
The results of the proximate analysis are presented in Table 1. All proximate composition and 
other nutrients in this study were assessed by dry weight. Black fruit skin contains high levels of 
nutrients in dry bases, namely carbohydrates (50.54±0.06%), fat (30.91±0.05%), protein 
(8.45±0.03%), crude fiber content 11.43±0.03%, ash 4.23±0.01% , calorie count 453.85±0.40%, 
and vitamin C (238.37±1.52 mg/100 g). The content of vitamin C is much greater than orange 



 
 
 

4602 
 

Ann. For. Res. 65(1): 4597-4607, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

(58.30 mg/100 g)(Fatin Najwa & Azrina, 2017)and orange peel (136 mg/100 g)(Dutta, 2012). The 
results of this study recommended the peel of black fruit as a potential source of vitamin C which 
is good for health and well-being. 
 
3.2 Mineral Analysis 
Fruits, vegetables and whole grains are important sources of minerals in the diet(Marles, 2017). 
The results of mineral analysis in this study indicate the mineral content in the black fruit peel 
from the largest to the smallest levels respectively are K (120.74±2.34 mg/100 g), Ca (19.14±0.95 
mg/100 g), Mg ( 15.47±1.13 mg/100 g), Na (13.13±0.30 mg/100 g), Fe (3.33±0.31 mg/100 g), Zn 
(1.61±0.05 mg/100 g), and Cu (1.47±0.03 mg/ 100g). Plant mineral content is influenced by plant 
variety, geographical origin, maturity, sample size, sampling method, laboratory analysis and 
statistical treatment(Marles, 2017). 
 
3.3 Extraction and Phytochemical screening results 
The extraction method used in this study was maceration using a solvent separated from methanol, 
ethanol, n-hexane, and ethyl acetate. The extract yield obtained is presented in Table 1. The highest 
yield was obtained from the ethanol extract, which is 53.6%. 
The phytochemical screening results are presented in Table 4. The methanol extract contained 
alkaloids, flavonoids, tannins, and polyphenols in significant amounts. The ethanol extract 
contained alkaloids and flavonoids, as well as small amounts of tannins and saponins, relatively 
compared to the methanol extract. The hexane extract contained major amounts of alkaloids, and 
smaller amounts of triterpenoids and steroids. The ethyl acetate extract contained alkaloids and a 
medium level of tannins, triterpenoids and steroids. When compared with the phytochemical 
content of fruit peels which are similar to black fruit, grape peels were rich in polyphenols 
(flavonoids), namely anthocyanins, hydroxycinnamic acids, flavonols, and flavonol 
glycosides.(Kammerer, Claus, Carle, & Schieber, 2004). In addition, the jamun or Java plum peel 
(Syzygium cumini (L.) peels also contain anthocyanins (polyphenol groups (flavonoids)(Ayyanar 
& Subash-Babu, 2012). 
 
3.4 Antibacterial assays 
The results of the antibacterial activity test in this study are presented in the Table 5. In all 
treatments, the negative control (DMSO) showed no inhibition zone, and the diameter of the 
inhibition zone of all extracts was significantly different from that of the negative control. This 
indicates that black fruit peel extract has antibacterial activity against E. coli and S. aureus bacteria 
although not as strong as in the positive control (chloramphenicol). The inhibition zone of the 
extracts of black fruit peel is larger in S. aureus (a Gram-positive bacteria) than E. coli (a Gram-
negative bacteria). Gram-positive bacteria do not have an outer membrane that is hydrophilic as in 
Gram-negative bacteria, so it is more easily penetrated by macromolecules, such as secondary 
metabolites(Ben Lagha, Zakaria, Ismail, Nor-Khaizura, & Rukayadi, 2020). The maximum 
inhibition zone (9.05 mm) is found in methanol extract at a concentration of 30% toward S. aureus. 
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According to the other research(Susanto, Ruga, & Sudrajat, 2012), the inhibition zone of 6-10 mm 
was categorized as having moderate antibacterial activity. In general, the inhibition zone would be 
larger if the extract concentration is increased(Roselin Jenifer & Malathy, 2019). The antibacterial 
capacity of methanol extract can be attributed to the significant content of alkaloids, flavonoids 
(particularly polyphenols), and tannins. This is in line with the results of a study that stated that 
the antibacterial capacity of secondary metabolites of a natural product was generally generated 
by the content of terpenes, phenolics (in this case flavonoids), and alkaloids(Rahman, 2015). As a 
phenolic acid, tannic acid was also reported to possess strong antibacterial activity(Kaczmarek, 
2020). In addition to these groups of compounds, saponins also have antibacterial activity(Irham, 
Tamrin, Marpaung, & Marpongahtun, 2020; Tagousop, Tamokou, Kengne, Ngnokam, & 
Voutquenne-Nazabadioko, 2018). This compound was not found in the four extracts in this study. 
 
4. Conclusion  
The results of phytochemical screening and antibacterial assay on the black fruit peel extract 
provide scientific data that supports the use of black fruit as a natural preservative. The proximate 
and mineral content reveals that black fruit contains high levels of nutrients so it can function as a 
source of nutrients to maintain human health. The secondary metabolites contained in the black 
fruit peel could be further explored for their application in food preservation or cosmetics and as 
drugs. The results of the antibacterial activity assay against the E. coli and S. aureus showed that 
the black fruit peel had the potential to be used as a drug to treat human bacterial infections. Further 
research could be conducted to test the antibacterial activity of black fruit peel extract against other 
bacteria. 
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Table 1. Proximate analysis ofblack fruit peel 
No Nutrients Composition 
1 water (%) 5.87±0.02 
2 Ash (%wb) 4.23±0.01 
3 Lipids(%wb) 30.91±0.05 
4 Total Protein, Fk=6.25 (% wb) 8.45±0.03 
5 Crude Fiber (% wb) 11.43±0.03 

6 Carbohydrate by difference (% wb) 50.54±0.06 
7 Calories (cal) 453.85±0.40 
8 Vitamin C (mg/100 g) 238.37±1.52 

 
Table 2. Some minerals contained in black fruit peel 
Mineral mg/100 g 
Cu 1.47±0.03 
Zn 1.61±0.05 
Mg 15.47±1.13 
ca 19.14±0.95 
Fe 3.33±0.31 
K 120.74±2.34 
Na 13.13±0.30 

 
Table 3. The yield of extraction of the black fruit peels 

Solvent 
Sample Weight 
(g) 

Extract Weight 
(g) Yield % 

Methanol 10 1.43 14.3 
Ethanol 10 5.36 53.6 
n-Hexane 10 2.78 27.8 
Ethyl Acetate 10 2.83 28.3 

 
Table 4. The phytochemical screening results of the black fruit peels 
Compound classes Solvent 

Methanol Ethanol Hexane Ethyl 
Acetate 

Alkaloids (Tested using Meyer Reagent) + + - ++ 
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Alkaloids (Tested using Wegner Reagent) +++ +++ +++ +++ 
Flavonoids +++ +++ - - 
tannins +++ + - ++ 
Saponins - - - - 
Polyphenols +++ + - - 
Triterpenoids - - + ++ 
Steroids - - + ++ 

Key: (+) = Present (-) = Absent 
 
Table 5. Inhibition zone of extract based on the extraction solvent of the black fruit peels 
 

 
 
 
 

Extract 
Concentration 
(%) 

Inhibition Zone in 1 x 24 
hour (mm) 

Inhibition Zone in 2 x 24 
hour (mm) 

E. coli S. aureus E. coli S. aureus 

Methanol 
 
  

0 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
10 5.33±0.00 4.50±0.71 2.33±0.47 3.83±1.17 
30 4.00±3.30 9.05±3.46 4.00±1.89 6.33±0.95 
50 4.00±0.47 8.50±0.71 4.16±0.71 8.83±0.24 

Ethanol 
 
  

0 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
10 1.11±1.57 4.33±0.95 1.33±0.47 4.00±0.94 
30 2.33±1.41 4.33±0.95 2.66±0.00 4.47±0.19 
50 1.33±0.00 5.83±0.24 3.50±0.23 6.17±0.23 

Ethyl 
Acetate 

0 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
10 0.00±0.00 3.50±0.23 0.00±0.00 5.83±0.71 
30 0.00±0.00 4.00±0.00 2.33±0.00 4.15±0.21 
50 0.00±0.00 2.66±1.41 0.00±0.00 2.00±0.00 

n-
Hexane 
 
  

0 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

10 0.00±0.00 3.00±1.41 0.00±0.00 2.67±0.47 

30 0.00±0.00 3.98±0.45 1.33±1.88 2.66±0.00 

50 0.00±0.00 6.00±1.89 0.00±0.00 4.00±1.41 

Control + 
 
  

0 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
10 38.30±0.00 24.82±0.73 40.15±3.04 25.83±1.65 
30 39.28±0.88 24.92±0.83 40.83±0.24 26.00±1.41 
50 39.67±0.47 24.50±2.12 38.17±1.18 26.15±2.62 


