
Vol.11 (2021) No. 4 

ISSN: 2088-5334 

Bioprospecting of Selected Mangrove Fruits Based-Nutritional, 

Antioxidant, and Element Properties to Support Functional Food 

Materials for Pulau Sembilan Coastal Communities, Indonesia 

Mohammad Basyunia,b*, Era Yusrainia,c, Arida Susilowatia,b, Rahmah Hayatia,b, Etti Sartina Siregara,d, 

Desritaa,e, Ipanna Enggar Susetyaa,e, Tadashi Kajitaf

a Center of Excellence for Mangrove, Universitas Sumatera Utara, Medan 20155, Indonesia 
b Department of Forestry, Faculty of Forestry, Universitas Sumatera Utara, Medan 20155, Indonesia 

c Department of Food Science and Technology, Faculty of Agriculture, Universitas Sumatera Utara, Medan 20155, Indonesia 
d Department of Biology, Faculty of Mathematics and Natural Sciences, Universitas Sumatera Utara, Medan 20155, Indonesia 
e Department of Aquatic Resource Management, Faculty of Agriculture, Universitas Sumatera Utara, Medan 20155, Indonesia 

f Iriomote Station, Tropical Biosphere Research Center, University of the Ryukyus, Taketomi, Okinawa, 907-1541, Japan 

Corresponding author: *m.basyuni@usu.ac.id 

Abstract—Mangrove plants are popularized for their edible and vital source of food. Mangroves in Pulau Sembilan, Langkat, North 

Sumatra, Indonesia were supported by the high plant diversity. These major tree species were provided in mangrove fruits annually 

and assist in finding a new variety of functional food materials. Bioprospecting was denoted the exploration of bioresources material to 

useful derived mangrove products. The present study aims to assess bioprospecting based-nutritional parameters, antioxidant content, 

and elemental analysis (micronutrient and macronutrient) in fruits of eight mangrove plants: Avicennia officinalis, Bruguiera cylindrica, 

Rhizophora apiculata, Ceriops tagal, R. stylosa, R. mucronata, Xylocarpus granatum and Sonneratia alba in Pulau Sembilan, North 

Sumatra, Indonesia. Out of seven nutritional parameters, A. officinalis recorded the highest in three parameters (protein, total sugar, 

and non-reducting sugar), X. granatum recorded highest in two parameters (fat and moisture content), among all studied species 

followed by R. mucronata, and R. stylosa in one parameter (ash and reducing sugar), respectively. Among the antioxidant content, R. 

mucronata exhibited the highest ascorbic acid content and phenolic acid. Beta carotenoid was maximum in C. tagal. The highest macro 

element varied among the mangrove fruits: sodium was recorded in R. apiculata, potassium content was noted in X. granatum, and 

calcium was in S. alba. Likewise, the highest microelement was spread among the mangrove fruits:  X. granatum (iron), R. mucronata 

(manganese), A. officinalis (cupper), and S. alba (zinc). Thus, this study's findings showed the mangrove fruits have reported prospective 

values as antioxidants, bio-nutrition, and renewable food sources potential for the adjacent mangrove. 
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I. INTRODUCTION

Mangroves were known as significant sources of food and 
a potential source of antioxidants [1]. However, several 

studies mostly concentrated on mangrove biota harvested 

from and adjacent to the ecosystem. The interest in evaluating 

various mangrove fruits for their nutritional value is growing 

well [2]. Several studies on non-mangrove fruits' nutritional 

values and it micronutrients have already been carried out [3]. 

Still, fewer studies have been documented for mangrove fruits. 

Recent mangrove fruit studies have been reported to show 

potential as a primary ingredient in processed food products 

[4]. For example, several mangrove fruits such as Bruguiera 

gymnorrhiza, Sonneratia caseolaris, and Avicennia marina 

are the raw material for food flour [5], suggested potential 

flour substitution for the wheat. Given the importance of this 

utilization, only a few studies reported the mangrove's tissues, 

such as fruits or leaves, as potential uses for the community's 
nutritional and food source in the tropical coastal region. 

Recently we reported the processed product of Sonneratia 

caseolaris fruits as a syrup and Acanthus ilicifolius leaves 

with cracker products [6], [7]. The mangroves' nutritional 

potential information was needed in line with the increasing 
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human population and reduced natural resources to provide 

other possible utility.  

Mangroves in Pulau Sembilan, Langkat, North Sumatra, 

Indonesia supported high plant diversity with found 26 true 

mangrove and two mangrove associates [8]. These major tree 

species provide fruits annually and assist in finding a new 

variety of functional foods materials. Bioprospecting denotes 

as the exploration of bioresources material to useful derived 

products [9]. The valuable products may be a gene, chemical 

compounds, organisms, and other products used in industrial, 

medical, agricultural, and food sectors. The bioprospecting 
will help to conserve and sustainably utilization of mangrove 

forests. Mangrove fruit sustainable utilization will have a 

small impact on natural regeneration and provide an 

alternative to a food resource. It also minimizes the mangrove 

forest conversion to other land uses by producing local 

communities with an excellent alternative income source.  

The present study deals with mangrove's bioprospecting 

value as food resource potential. It would contribute toward 

the mangrove’s ecosystem sustainable management in Pulau 

Sembilan, North Sumatra, Indonesia. These values can 

provide long-term income to sustainable sources compared to 
trees logging, aquaculture ponds, then illegal logging [9], [10]. 

Furthermore, there has been a lack of information on North 

Sumatra's mangrove fruits' antioxidant potential and 

nutritional value. This study aimed to evaluate the 

bioprospecting-based-nutritional parameters, antioxidant 

contents, and elemental analysis (micronutrient and 

macronutrient) in eight selected mangrove fruits of Pulau 

Sembilan mangrove forests from North Sumatra, Indonesia. 

II. MATERIALS AND METHOD

A. Study Site

Pulau Sembilan was located at Langkat Regency,

Pangkalan Susu district, and neighbor with North by Pulau 

Kampe, west by Aru Bay, in South Pangkalan Susu, and East 

Malacca Strait (04º 08' 39.13'' N and 98º 13' 55.38'' E). There 

was a high diversity of mangrove in this location. Thirteen 

mangrove families with 28 species were found in this location 
[8]. It showed that mangrove species in this village have high 

diversity. On the contrary, degradation and deforestation also 

have been reported in this village, mainly caused by 

aquaculture ponds and forest conversion into oil palm 

plantations [10]. In this village, local communities work as 

fishers to crabs, shrimps, and catch fish in the adjacent 

mangroves forest. The local community in this village can 

utilize mangrove fruit for potential utilization. 

B. Sampling and Mangrove Fruits Preparation

The selected fruits of Avicennia officinalis L.

(Acanthaceae), Bruguiera cylindrica Blume 

(Rhizophoraceae), Rhizophora apiculata Blume 

(Rhizophoraceae), Ceriops tagal C.B. Rob. (Rhizophoraceae), 

R. stylosa Griff. (Rhizophoraceae), R. mucronata Lam.

(Rhizophoraceae) and Sonneratia alba J. Sm.

(Sonneratiaceae). Furthermore, Xylocarpus granatum Koen

(Meliaceae) were taken from the different sites at the Pulau

Sembilan (Fig. 1.) from 10-30 November 2019. Then, the

flow chart of bioprospecting of functional food from selected

mangrove fruits was described in Fig. 2.

Fig. 1 The selected eight mangrove fruits were sampled at Pulau Sembilan village, Langkat, North Sumatra, Indonesia. 1. Bruguiera cyclindrica, 2. Xylocarpus 

granatum, 3. Avicennia officinalis, 4. Rhizophora apiculata, 5. R. mucronata, 6. R. stylosa, 7. Sonneratia alba, 8. Ceriops tagal. 
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These mangroves species were assumed to have the same 

fruiting period. Trees of B. cylindrica, R. apiculata, C. tagal, 

X. granatum and R. mucronata were found in the edge and 

along rivers mouths (Fig. 1, sampling site 1, 2, 4, 5, and 8). 

Trees of A. officinalis were found between the aquaculture 

ponds (Fig. 1 point 3), while S. alba likely in the mouth of an 

upstream river (Fig. 1, sampling site 7). R. stylosa, on the 

other hand, were inside the ponds as a result of restoration 

activities (Figure 1 site 6).  

Fruits from three individuals of the mangrove species were 

collected as representatives of each species. Only good 
physical and physiological fruits were collected for further 

analysis. Each mangrove fruit was then labeled, stored in a 

dry ice container box, and brought to the Laboratory of 

Molecular Biotechnology, Universitas Sumatera Utara. When 

arriving in Laboratory, the sample of fruits was cleansed by 

water tap. Then, the samples were separated to drying and 

samples analysis in fresh condition. For all sampling were 

dried in an oven for three days at 100°C, then fine powdering 

by ground for directly used for elemental analysis. 

 

Fig. 2 Flow chart of bioprospecting of functional food from selected 

mangrove fruits 

C. Total Protein Extraction and Estimation 

Eight fresh mangrove fruits (approximately 500 mg) were 

fused in an ice-cold protein extraction buffer using a pre-

chilled pestle and mortar. The samples mix well centrifuge at 

4°C and 10,000 rpm for 30 min. Pellets were incubated 

overnight incubated at 40°C after adding 10% trichloroacetic 

acid (TCA). After adding as much as 2 ml of 0.1 N NaOH, 
pellets were re-suspended in solution and used for total 

protein estimation using Spectrophotometer UV Vis UV-

1280 (Shimadzu, Kyoto, Japan) at 750 nm. A standard curve 

was obtained using bovine serum albumin at fraction V, then 

the total protein value was estimated in mg/g fresh weight [10]. 

D. Fat Content Extraction and Estimation 

Fat contents were extracted for selected mangroves fruits 

using the modified Association of Official Agricultural 

Chemists method [11], [12]. One g of a sample was heated in 
alcoholic HCl and left to cool after adding 95% ethanol. The 

cooled samples were then shaken with 1 mg sodium sulfate 

and 1 mL ether. The layer of acidic ethanol was used for re-

extraction by using the mixture to petroleum ether twice and 

ether. The supernatants were recovered and allowed for 

evaporate to draft chamber. Before gravimetric determination, 

any moisture trace was eliminated using a forced-air oven 

drying at 103°C for 1.5 hours.  

E. Total Sugar Extraction and Estimation  

The total sugar content was calculated for eight mangrove 

fruits using a method reported previously [12], [13]. Fresh 

fruit samples (approximately 0.5 g) were collected and then 

mixed using 80% alcohol. After the samples were 
homogenized, they were then centrifuged three times in 20 

min in 5,000 rpm. The supernatant was put in the fresh beaker 

containing the distilled water. The mixture was boiled using 

the hot plate that the alcohol smell disappeared. After adding 

distilled water up to 100 ml, the solution was stored at 25°C.  

One ml of solution in a test tube was then chilled for 10 min. 

After carefully adding 4 ml anthrone’s reagent on the test tube 

walls, then immersed for 5 min in ice water, then boiled in the 

water bath at 10 min. According to cooling properly, 625 nm 

absorbance was determined using UV/Vis Spectrophotometer 

1280. Total sugar content was calculated in mg/g fresh weight 
and identified using the D-Glucose curve's standard. 

F. Reducing Sugar Extraction and Estimation 

Reducing sugar of eight mangrove fruits was calculated 

using dinitrosalicylic acid (DNS) reagent [14]. As much of 

three mL of DNS reagent was added to a lightly capped test 

tube containing 3 ml of sample. The samples mixtured were 

boiled in 90° C to 15 min and obtain a red-brown finish color. 

To stabilize the color, Rochelle's salt one ml solution was then 

added. Furthermore, the absorbance was recorded for 575 nm 
after the samples cooling (cold water bath) from room 

temperatures. Reducing sugar contents were calculated as 

mg/g (fresh weight) using a standard curve.  

G. Non-Reducing Sugar Estimation and Extraction  

Non-reducing sugars were quantified using subtracting 

amount to reduce the sugar for the total sugar. 

H. Proximate Analysis 

Fruit extracts (5g) of the eight mangrove species were 

weighed and used to measure the moisture content using a 

moisture analyzer, MX-50 (A and D Company Ltd), at 115° 

C. An empty, clean evaporated dish was heated for one hour 
to a muffle furnace at 600° C to determine the amount of ash 

content of eight mangrove fruits [15]. The resulted ash was 

then cooled and stored in a desiccator and weighed as W1. As 

much as 1 g of each fruits samples was stored in an 

evaporating dish (W2). The sample was burned for six hours 

in a furnace of muffle at 550° C till charred. Gray-white ash 

will produce when all organic matters of the sample were 

oxidized.  The evaporated cooling dish was described in 

weighed (W3). The percent (%) ash calculation was 

determined using the formula: 

 % ��ℎ �  
���	ℎ
 ��ℎ 
���������

���	ℎ
 ������ ���
���
�100  

 �ℎ� ����ℎ� ��ℎ  �!!�"�#$� �  %3 '  %1 (1) 

Noted:  
W1 = Weight of the empty evaporated dish  

W2 = The initial of sample weight 

W3 = Final weigh of the evaporating dish, and initial weigh the sample from 

the furnace 
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I. Estimation and Extraction of Ascorbic Acid Content 

The ascorbic acid measurements have followed the method 

with some modification. Methanol solution of DPPH as much 

as 0.06 mg/ml to 2 ml and 50μl extract was mixed. Before 

measured the absorbance at 525 nm (UV/Vis 
Spectrophotometer UV-1280), the mixture was stored for 15 

minutes at room temperature. The blank samples consisted of 

50μl with 2 ml methanol. Then, the ascorbic acid 

concentrations were calculated by the linear regression 

equation of the calibration curve [16]. The quantification of 

ascorbic acid contents was performed with the standard 

curves, then showed the expressed in mg/100 g (fresh weight) 

for six independent experiments. 

J. Carotenoid Content Extraction and Estimation  

The content of carotenoid from eight mangrove fruits was 

determined by the standard [17]. Around 0.5g mangrove fruit 

powdered was weighed, and then homogenized samples with 

80% acetone. The solutions were conducted into 50 ml 

followed and centrifuged for 20 min in 5,000 rpm to 

transparent the supernatant produce. Absorbance was 

measured for taken supernatant at 645 and 663 nm (UV/Vis 

Spectrophotometer UV-1280). 

K. The Total Phenolic Content Analysis 

The analysis of total phenolic content from eight mangrove 

fruits were determined [18]. One ml extract samples were 

saluted to 7.5 mL in distilled water, then 0.5 ml reagent of 

Folin-Ciocalteu's in a ratio (1:1).  After that, Na2CO3 (35%) 

was added 1.0 ml saturated, vortexed and kept at 30 min from 

dark in condition. Thus, the absorbance was measured in 760 

nm (UV/Vis Spectrophotometer UV-1280). The results were 

expressed as mg of gallic acid equivalent (GAE) per 100 g 

fresh weight [18] and repeated three times of each 

measurement.  

L. Macronutrient Analysis 

The macronutrients such as Potassium (K), Sodium (Na), 

and Calcium (Ca) of eight mangrove fruits were analyzed as 

previously reported [12]. About 0.5 g of each mangrove fruit 

finely powdered sample was wet digested using 30% H2O2 

and HNO3 concentrated. The macronutrient (K, Na and Ca) of 

digested samples was measured using the Flame Photometer 

PFP7 from Jenway, Staffordshire, UK. Each sample was 

measured in three independent experiments. 

M. Micronutrient Analysis 

The micronutrients were determined from eight mangrove 

fruits, as previously described [12]. Fine ground mangrove 
fruits as much 0.5 g were digested in wet using 30% H2O2 

concentrate and HNO3 by an AA-700 (Shimadzu) flame 

atomic absorption spectrophotometer, Manganese (Mn), Iron 

(Fe), Zinc (Zn) and Copper (Cu) were calculated from the 

digested samples. The distilled waters were processing to 

described at above to use the new solutions. Each sample was 

measured in three independent experiments. 

N. Statistical Analysis 

The data obtained in the experiments were described by the 

standard deviation (SD) values from given an observation 

number, n = 3–6. The mean of antioxidant and nutritional 

value were calculated in statistically compared between 

mangrove fruit by a one-way analysis of variance (ANOVA), 

followed by pairwise comparisons, then following the Fisher's 

Least Significant Difference (LSD). P < 0.05 was changed as 

a limit to significance analysis. The comparisons were 

calculated by statistical SAS ver 9.1 software (Institute Inc., 

Cary, NC, USA). 

III. RESULT AND DISCUSSION 

A. Nutritional and Proximal Analysis 

The comparative evaluation of the nutritional potential 

eight mangrove fruits selected viz. A. officinalis, B. cylindrica, 

C. tagal, R. mucronata, R. apiculata, R. stylosa, X. granatum 

and S. alba was carried out with various parameters such as 

protein, moisture, a total sugar, reducing sugars, nonreducing 

sugar, and ash content. The protein content in B. cylindrica 

fruits (11.53 mg/g) was higher compared to other fruits with 

the lowest content belong to C. tagal (3.52 mg/g) (Table 1).  

TABLE I 
 COMPARATIVE RESULT OF NUTRITIONAL PARAMETERS FROM MANGROVE FRUITS IN PULAU SEMBILAN, INDONESIA 

Species Nutritional parameters from mangrove fruits 

 Protein 

(mg/g) 

Fat (mg/g) The total sugar 

(mg/g) 

The reducing 

sugar (mg/g) 

Nonreducing 

sugar (mg/g) 

Moisture 

(%) 

Ash (%) 

A. officinalis 9.93±0.80b 0.12±0.01e 89.17±0.13a 1.96±0.01h 87.21±0.12a 59.77±3.71c 4.31±0.46cd 

B. cylindrica 11.53±0.91a 0.23±0.01e 74.43±0.46d 2.22±0.01e 72.21±0.47d 65.29±0.32b 4.23±0.06cd 

C. tagal 3.52±0.87e 1.23±0.35c 53.99±0.90h 2.16±0.03f 53.78±0.90h 55.77±0.00cd 5.54±0.81b 

R. apiculata 8.74±0.44cd 0.07±0.01e 63.76±0.90f 4.30±0.01c 59.46±0.90f 51.32±0.56d 5.96±0.19b 

R. mucronata 9.68±0.44bc 0.12±0.01e 86.95±0.34b 4.60±0.02b 82.35±0.34b 56.79±4.55c 7.22±1.40a 

R. stylosa 8.70±0.68cd 0.54±0.04d 79.91±0.22c 4.86±0.01a 75.05±0.22c 59.24±3.05c 3.59±0.98d 

S. alba 9.75±0.45bc 2.43±0.24b 58.28±0.26g 2.31±0.03d 55.98±0.23g 56.22±2.85c 6.15±0.62ab 

X. granatum 8.02±0.67d 3.13±0.29a 71.32±0.34e 2.08±0.02g 69.24±0.35e 74.73±1.88a 5.11±0.04bc 

Data are expressed as mean ± SD (n=3). Means by the same superscript were not significant different for each other (P < 0.05) by Fisher’s LSD. 

 

X. granatum significantly exhibited the highest level of fat 

content (3.13 mg/g) followed by S. alba (2.43 mg/g), while 

the lowest value was found in R. apiculata (0.07 mg/g). 

Similarly, the total sugar content in A. officinalis (89.17 mg/g) 

was significantly higher among other fruits (Table I). The 

highest reducing sugar was found significantly in R. stylosa 

fruit (4.86 mg/g), and the lowest content was in A. officinalis 

fruit (1.96 mg/g).  

For observation, A. officinalis had the highest non reducing 

sugar (87.21 mg/g) compared to other mangrove fruits. The 

proximate investigation showed that X. granatum fruit and R. 
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mucronata fruit significantly had the highest content of 

moisture (74.73 %) and ash (7.22 %), respectively (Table I). 

B. B. Antioxidant Analysis 

The ascorbic acid, carotenoid content, and total phenolic 

acid to evaluate their nutritional adequacy were analyzed. The 

highest ascorbic acid content was obtained significantly in R. 

mucronata (19.81 mg/100 g), followed by R. stylosa (16.23 

mg/100g), with the lowest ascorbic acid content in C. tagal 
(2.86 mg/100g) (Table II).  

C. Element Analysis 

The highest content of sodium in R. apiculata was 642 

mg/100g, whereas the minimum amount was found in X. 

granatum (218 mg/100g). Potassium content was 

significantly highest in X. granatum (722.97 mg/100g), and B. 

cylindrica (54.87 mg/100g) showed less potassium content. 

Similarly, calcium content was the highest in S. alba (365.65 
mg/100 g) and lowest in R. stylosa (58.46 mg/100 g). 

Maximum iron content was exhibited in X. granatum (95.98 

mg/100g) while the lowest in R. mucronata (6.48 mg/100g). 

R. mucronata was noted with the highest manganese content 

(16 mg/100g), while R. stylosa showed the lowest (1.15 

mg/100g). Among eight studied mangrove fruits, maximum 

copper was significantly found in A. officinalis fruit (1.18 

mg/100 g), and S. alba was detected the highest zinc content 

(1.77 mg/100 g). 

TABLE II 

 COMPARATIVE RESULT OF NUTRITIONAL PARAMETERS FROM MANGROVE 

FRUITS IN PULAU SEMBILAN 

Species Antioxidant contents from mangrove fruits 

 Ascorbic 

acid  

(mg/100g) 

Beta 

carotene  

(mg/100g) 

Phenolic acid 

(mg/g) 

A. officinalis 3.18±0.19e 10.44±0.34de 3.85±0.38d 

B. cylindrica 14.49 ±0.47c 12.28±1.63d 8.16±049c 

C. tagal 2.86±0.14e 32.31±0.74a 4.38±0.27d 

R. apiculata 11.46± 2.15d 10.72±0.24e 4.13±0.34d 

R. mucronata 19.81±0.52a 19.35±0.45c 14.90±0.68a 

R. stylosa 16.23±1.02b 8.36±0.73f 13.89±1.10ab 

S. alba 15.49±0.87bc 22.34±1.79b 12.40±0.40b 

X. granatum 2.87±0.45e 19.64±0.20c 6.95±2.24c 

Data are expressed as mean ± SD (n=3-6). Means by the same 

superscript were not significant different for each other (P < 

0.05) by Fisher’s LSD. 

TABLE III 

 COMPARATIVE RESULT OF MACRONUTRIENTS FROM MANGROVE FRUITS  
IN PULAU SEMBILAN 

Species Macronutrients from fruits of mangrove (mg/100 g) 

 Sodium (Na) Potassium (K) Calcium (Ca) 

A. officinalis 480.20±10.49b 90.39±24.32ef 91.89±4.11f 

B. cylindrica 362.23±21.90c 54.87±8.40f 145.63±10.63de 

C. tagal 496.18±46.63b 419.20±78.78c 138.93±32.11e 

R. apiculata 642.50± 32.50a 155.32±17.85e 167.50±2.50cd 

R. mucronata 383.28±12.83c 293.42±31.94d 209.18±21.53b 

R. stylosa 306.81±19.39d 555.43±34.67b 58.46±1.52g 

S. alba 274.18±16.83d 506.87±48.09b 365.65±21.45a 

X. granatum 218.66±22.06e 722.97±26.60a 176.73±5.27c 

Data are expressed as mean ± SD (n=3). Means by the same 

superscript were not significantly different for each other (P 

< 0.05) with Fisher’s LSD. 

 

Table V described for previous studies' nutritional values 

and element contents from various mangrove fruits compared 

to the present study. The highest protein content belongs to S. 

caseolaris (52 mg/g) with a processed product of syrup and 
ascorbic acid (187 mg/g). The highest total sugar content 

(457.33 mg/g) and potassium (800mg/100 g) were found in H. 

fomes. Furthermore, B. parviflora had the highest content in 

sodium (1090 mg/100 g). X. granatum was found to have 

calcium content (485 mg/100 g) (Table V). 

TABLE IV 

 COMPARATIVE STUDY OF MICRONUTRIENTS FROM MANGROVE FRUITS  
IN PULAU SEMBILAN 

Species Micronutrients from fruits of mangrove (mg/100 g) 

 Iron (Fe) Manganes

e (Mn) 

Copper 

(Cu) 

Zinc (Zn) 

A. 

officinalis 

17.61±0.93c 6.01±0.24b 1.18±0.06a 1.68±0.06a 

B.cylindrica 16.00±1.10cd 1.59±0.07c 0.62±0.02c 0.95±0.03b 

C. tagal 10.20±1.84cd 2.31±0.53c 0.42±0.07de 0.90±0.19b 

R. apiculata 52.88±4.27b 2.23±0.18c 0.55±0.10cd 0.51±0.04c 

R. 

mucronat

a 

6.48±0.01d 16.09±3.02
a 

0.90±0.20b 0.90±0.31b 

R. stylosa 9.82±0.03cd 1.15±0.01c 0.36±0.02e 0.47±0.02c 

S. alba 59.88±13.03
b 

6.30±0.86b 0.51±0.02cd

e 

1.77±0.46a 

X. granatum 95.98±10.63
a 

2.00±0.23c 0.50±0.01cd

e 

0.78±0.03b

c 

Data are expressed as mean ± SD (n=3). Means by the same 

superscript were not significantly different for each other (P < 

0.05) with Fisher’s LSD 

TABLE V 

 NUTRITIONAL VALUES AND MACRONUTRIENTS OF PREVIOUS MANGROVE STUDIES 

 Nutritional and macronutrient parameters from mangrove fruits   

Species Protein 

(mg/g) 

Total sugar 

(mg/g) 

Ascorbic acid 

(mg/g) 

Na 

(mg/100 g) 

K (mg/100 

g) 

Ca 

(mg/100 g) 

References Sites 

B. gymnorrhiza 1.09 14.90 41.87 43 127 1251 [12] RAWN Park, Sulawesi, 

Indonesia 

S. alba 0.93 13.52 40.00 272 136 225 [12] RAWN Park, Sulawesi, 

Indonesia 

X. granatum 4.49 14.80 65.00 517 189 485 [12] RAWN Park, Sulawesi, 

Indonesia 

S. caseolaris 52 46 187 - - - [7] Lubuk Kertang, North 

Sumatra, Indonesia 

B. cylindrica 11 42 101.86 700 250 280 [17] Odisha coast, India 

B. parviflora 9.13 85.33 63.73 1090 480 240 [17] Odisha coast, India 

H. fomes 12 457.33 49.06 1060 800 120 [17] Odisha coast, India 

B. gymnorrhiza 4.4 108 0.53 700 280 200 [23] Odisha coast, India 

K. candel 15.6 396.67 0.40 700 420 240 [23] Odisha coast, India 

R. apiculata 14.4 262.33 0.35 690 650 200 [23] Odisha coast, India 
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Pulau Sembilan, North Sumatra, Indonesia described the 

nutritional status, antioxidant content, and macro and 

micronutrient of selected mangrove fruits. Among them, A. 

officinalis, R. mucronata, and X. granatum were promising 

nutritional and antioxidant materials sources.This study's 

nutritional values were almost similar values with those 

previous studies [19]-[21], even much higher value than 

reported in Rawn Park [12]. Mangroves are known as source 

of some secondary metabolites and utilized for antibacterial 

and antifungal [22], antifeedant [23], and property [24].  

Then, the antioxidants producing from mangroves (C. tagal 
and R. mucronata) were essential compounds to humans and 

probably benefit animals healthy. Several mangroves would 

be used in a feedstock of ruminant [25], anticancer colon [26], 

[27]. Furthermore, S. alba is the only preferred ruminant, and 

phenolic compounds on Kandelia candel associated with the 

antioxidant activity contain a large number of procyanidins 

and a small amount of prodelphinidins, and the epicatechin. 

[28]. These results provided the potential of mangrove fruits 

in Pulau Sembilan. Mangrove fruit species plays an essential 

role in the rural poor's food and nutrient security in general 

and the coastal community [29]. Mangrove provides rich 
nutritional supplement required by communities surrounding 

forests, and many marginalized for rural community until the 

general fruits’ cultivar were less as familiar, wherein they are 

not reachable. Therefore, exploration from mangroves edible 

fruit a role was needed to extent possible fullest, given for 

human population's ever-increasing problem and depleting 

natural resources. Although mangrove fruits produce rich 

nutrition and are used by some tribes in Indonesia, the urban 

community commonly still not familiar [12]. The edible 

mangrove fruits' information and therapeutic properties are 

limited, and their nutrition data aspect is scarce or insufficient. 
In addition, mangrove edible fruits were providing sources of 

natural antioxidants. High antioxidants from fruits were 

promising drug sources of degenerative diseases such as 

arthritis, cancer, heart disease, arteriosclerosis, brain 

dysfunction, inflammation, and anti-aging [30]-[32]. Several 

those activities reported were available for B. gymnorrhiza 

[30], R. mucronata [31], and S. caseolaris fruits [21]-[23].   

The highest nutritional content in the fruits of A. officinalis 

and X. granatum in this study was supported by previous 

documents [11], [13], [23], such as fruit consumption for A. 

officinalis, supporting food resources for Pulau Sembilan 

communities. This study reported R. mucronata fruit was 
potential source for vitamin C and ascorbic acid. Vitamin C 

was known as water-soluble to antioxidant and has a 

significant role in preventing cough and cold. Vitamin C 

deficiency can lead to bleeding gums, infections, anemia, 

scurvy, neurotic disturbances, and delayed wound healing 

[33]. R. mucronata fruits contained the highest phenolic acid. 

Phenolic compounds were exhibited to antioxidant activities 

with inactivating in lipid radical of free and preventing 

hydroperoxides' decomposition to frees radical [34].  

IV. CONCLUSION 

Fruits from A. officinalis and X. granatum contain the 

highest protein, total protein, non-reducing sugar, fat, and 

moisture, while fruits of R. mucronata have the highest 

ascorbic acid and phenolic acid, providing food resources for 

Pulau Sembilan coastal communites. 

ACKNOWLEDGMENT 

This work was supported from the Universitas Sumatera 

Utara in the Talenta scheme of International Collaboration 

(4167/UN5.1.R/PPM/2019). This research is partly funded by 

the Directorate of Resources, Directorate General of Higher 

Education, Ministry of Education and Culture, Republic of 

Indonesia through World Class Professor Scheme B 2020 (No. 
101.19/E4.3/KU/2020). Also, this research partly funded by a 

Research Grant of the Indonesian Science Fund and Indonesia 

Endowment Fund for Education (DIPI/LPDP-RCUK Joint 

Call) (Grant Number N0. NE/PO14127.1) 

REFERENCES 

[1] M. N. M. Z. Hosen, A. Biswas, M. R. Islam, I. Bhuiyan, and A. S. J. 

Hossain. “Comparison of physicochemical and antioxidant properties 

of edible fruits in the sundarbans.” Bangladesh J. Bot. vol. 49, no. 3, 

pp. 671–678, 2020. doi: 10.3329/bjb.v49i3.50009 

[2] M. T. Sibero et al., “Study of biomedical properties of Rhizophora 

mucronata fruit from Rembang, Central Java ,” IOP Conf. Ser. Earth 

Environ. Sci., vol. 584, p. 012001, 2020, doi: 10.1088/1755-

1315/584/1/012001. 

[3] C. P. Victório et al., “The presence of heavy metals in Avicennia 

schaueriana Stapf & Leechman ex Moldenke leaf and epicuticular wax 

from different mangroves around Sepetiba Bay, Rio de Janeiro, Brazil,” 

Environ. Sci. Pollut. Res., vol. 27, no. 19, pp. 23714–23729, 2020, doi: 

10.1007/s11356-020-08606-6. 

[4] S. Sudirman, Nurjanah, and A. M. Jacoeb, “Proximate compositions, 

bioactive compounds and antioxidant activity from large-leafed 

mangrove (Bruguiera gymnorrhiza) fruit,” Int. Food Res. J., vol. 21, 

no. 6, pp. 2387–2391, 2014. 

[5] Jariyah, S. B. Widjanarko, Yunianta, T. Estiasih, and P. A. Sopade, 

“Pasting properties mixtures of mangrove fruit flour (Sonneratia 

caseolaris) and starches,” Int. Food Res. J., vol. 21, no. 6, pp. 2161–

2167, 2014. 

[6] M. Basyuni et al., “Leaf nutrition content and organoleptic of Jeruju 

(Acanthus ilicifolius L) and processed products in Lubuk Kertang 

Village, North Sumatera,” IOP Conf. Ser. Earth Environ. Sci., vol. 374, 

no. 1, 2019, doi: 10.1088/1755-1315/374/1/012052. 

[7] M. Basyuni, Y. S. Siagian, R. Wati, L. A. P. Putri, E. Yusraini, and I. 

Lesmana, “Fruit nutrition content, hedonic test, and processed 

products of pidada (Sonneratia caseolaris),” IOP Conf. Ser. Earth 

Environ. Sci., vol. 251, no. 1, 2019, doi: 10.1088/1755-

1315/251/1/012042. 

[8] A. Muhtadi, R. H. Siregar, R. Leidonald, and Z. A. Harahap, “Status 

ekologis mangrove Pulau Sembilan, Kabupaten Langkat Provinsi 

Sumatera Utara (Ecological status of mangrove of Sembilan Island, 

Langkat Regency, North Sumatra Province),” Depik, vol. 5, no. 3, pp. 

151–163, 2016, doi: 10.13170/depik.5.3.5656. 

[9] K. Kathiresan, “Bioprospecting potential of mangrove resources,” 

Biotechnol. Util. Mangrove Resour., no. January, pp. 225–241, 2020, 

doi: 10.1016/b978-0-12-819532-1.00008-1. 

[10] M. Basyuni and N. Sulistiyono, “Deforestation and reforestation 

analysis from land-use changes in North Sumatran Mangroves, 1990-

2015,” IOP Conf. Ser. Mater. Sci. Eng., vol. 309, no. 1, 2018, doi: 

10.1088/1757-899X/309/1/012018. 

[11] A.O.A.C, “AOAC-Association of official analytical chemists,” 

Official Methods of Analysis of AOAC International 18th ed, 

Gaithersburg, Maryland, USA, vol. 45. pp. 75–76, 2005. 

[12] K. Analuddin, A. Septiana, Nasaruddin, Y. Sabilu, and S. Sharma, 

“Mangrove Fruit Bioprospecting: Nutritional and Antioxidant 

Potential as a Food Source for Coastal Communities in the Rawa Aopa 

Watumohai National Park, Southeast Sulawesi, Indonesia,” Int. J. 

Fruit Sci., vol. 19, no. 4, pp. 423–436, 2019, doi: 

10.1080/15538362.2018.1555507. 

[13] R. Pangestuti, E. A. Siahaan, F. Untari, and B. S. Chun, “Biological 

activities of Indonesian mangroves obtained by subcritical water 

extraction,” IOP Conf. Ser. Earth Environ. Sci., vol. 441, no. 1, 2020, 

doi: 10.1088/1755-1315/441/1/012101. 

[14] Jariyah, N. Elvandari, S. Winarti, and U. Sarofa, “Glycemic Index of 

Biscuit Non-Wheat from Mangrove Fruits Flour with Arrowroot and 

Canna Flours,” vol. 194, no. FANRes 2019, pp. 213–218, 2020, doi: 

10.2991/aer.k.200325.041. 

1666



[15] Sumardi, M. Basyuni, and R. Wati, “Antimicrobial activity of 

polyisoprenoids of sixteen mangrove species from North Sumatra,

Indonesia,” Biodiversitas, vol. 19, no. 4, pp. 1243–1248, 2018.doi:

10.13057/biodiv/d190409 

[16] I. E. H. Elgailani, M. A. M. G. Elkareem, E. A. A. Noh, O. E. A. Adam,

and A. M. A. Alghamdi, “Comparison of two methods for the

determination of vitamin C (ascorbic acid) in some fruits,” Am. J.

Chem., vol. 2, no. 1, pp. 1–7, 2017. doi: 10.20448/812.2.1.1.7. 

[17] P. Rout, , S. Singh, N. Kumar, and C.B. Uday. 2015. Nutritional and

antioxidant potential of some selected edible mangrove fruits of 

Odisha coast. Inter. J. Adv. Sci. Res. vol. 1, no. 9, pp. 349–355. doi:

10.7439/ijasr.v1i9.2624. 

[18] A. C. S. Gonçalves, R. P. Rezende, E. L. S. Marques, M. R. Soares,

“Biotechnological potential of mangrove sediments: Identification and

functional attributes of thermostable and salinity-tolerant β-glucanase,”

Int. J. Biol. Macromol., vol. 147, pp. 521–526, 2020. doi:

10.1016/j.ijbiomac.2020.01.078 

[19] M. S. Hossain, J. S. Bujang, and S. M. R. Alam, “Microclimate and

distribution of mangrove soil carbon in mud lobster (Thalassina

anomala Herbst 1804) mounds,” Reg. Stud. Mar. Sci., vol. 40, p.

101540, 2020, doi: 10.1016/j.rsma.2020.101540. 

[20] H. Mariam and A. N. M. Alamgir, “Micronutrient Contents of 

Heritiera fomes Species at Three Saline Zones of the Sundarban

Mangrove Forest, Bangladesh,” OALib, vol. 7, no. 6, pp. 1–9, 2020. 

doi: 10.4236/oalib.1106425. 

[21] G. Agoramoorthy, M. Chandrasekaran, V. Venkatesalu, and M. J. Hsu,

“Antibacterial and antifungal activities of fatty acid methyl esters of 

the blind-your-eye mangrove from India,” Brazilian J. Microbiol., vol.

38 no. 4, pp. 739–742, 2017. doi: 10.1590/S1517-

83822007000400028. 

[22] A. Minu, J. Routh, J. F. Machiwa, and S. Pamba, “Spatial variation of 

nutrients and primary productivity in the Rufiji Delta mangroves,

Tanzania,” African J. Mar. Sci., vol. 42, no. 2, pp. 221–232, 2020, doi:

10.2989/1814232X.2020.1776391. 

[23] P. A. Patra and U. C. Basak, “Physicochemical characterization of 

pectin extracted from six wild edible fruits in Odisha, India,” Curr.

Res. Nutr. Food Sci., vol. 8, no. 2, pp. 402–409, 2020. doi:

10.12944/CRNFSJ.8.2.05

[24] M. Basyuni, M. Wasilah, P. A. Z. Hasibuan, N. Sulistiyono, S.

Sumardi, Y. Bimantara, R. Hayati, H. Sagami and H. Oku, “Salinity

and subsequent freshwater influences on the growth, biomass, and

polyisoprenoids distribution of Rhizophora apiculata seedlings,”

Biodiversitas, vol. 20, no. 1, pp. 388–395, 2019. doi:

10.13057/biodiv/d200146 

[25] V. Abdi, I. Sourinejad, M. Yousefzadi, and Z. Ghasemi, Z.

“Mangrove-mediated synthesis of silver nanoparticles using native

Avicennia marina plant extract from southern Iran.” Chem.

Eng. Commun., vol 205, no. 8 pp. 1069-1076, 2020. doi:

10.1080/00986445.2018.1431624 

[26] D. P. Sari, M. Basyuni, P. A. Z. Hasibuan, S. Sumardi, A. Nuryawan,

and R. Wati, “Cytotoxic and antiproliferative activity of 

polyisoprenoids in seventeen mangroves species against WiDr colon

cancer cells,” Asian Pac.  J. Cancer Prev., vol. 19, no. 12, pp. 3393–

3400, 2018. doi: 10.31557/APJCP.2018.19.12.3393 

[27] D. N. Illian, M. Basyuni, R. Wati, and P. A. Z. Hasibuan,

"Polyisoprenoids from Avicennia marina and Avicennia lanata inhibit

WiDr cells proliferation." Pharmacogn. Mag., vol. 14, no. 58, pp. 513, 

2018. doi: 10.4103/pm.pm_201_18 

[28] E. M. Jenoh, E. P de-Villiers, S. M. de-Villiers, S. Okoth, J. Jefwa, E.

Kioko, and N. Koedam. “Infestation mechanisms of two woodborer

species in the mangrove Sonneratia alba J. Smith in Kenya and co-

occurring endophytic fungi.” PloS One, vol. 14. no. 10, e0221285, 

2019. doi: 10.1371/journal.pone.0221285 

[29] B. S. Nabeelah, M. M. Fawzi, Z. Gokhan, J. Rajesh, N. Nadeem, and

S. K. Pandian. “Ethnopharmacology, phytochemistry, and global

distribution of mangroves―A comprehensive review.” Marine

drugs, vol. 17, no. 4, pp. 231-239, 2019. doi: 10.3390/md17040231 

[30] S. Acharya, D. K. Patra, C. Pradhan and P. K. Mohapatra. “Anti-

bacterial, anti-fungal and anti-oxidative properties of different-extracts

of Bruguiera gymnorrhiza L. (Mangrove).” Eur. J. Integr. Med., no

101140, 2020. doi: 0.1016/j.eujim.2020.101140 

[31] N. B. Sadeer, G. Rocchetti, B. Senizza, D. Montesano, G. Zengin, A.

Uysal and M. F/ Mahomoodally. "Untargeted metabolomic profiling,

multivariate analysis and biological evaluation of the true mangrove

(Rhizophora mucronata Lam.)." Antioxidants, vol. 8, no. 10, p489, 

2019. doi: 10.3390/antiox8100489 

[32] A. Chowdhury, A. Naz and S.K. Maiti. "Bioaccumulation of 

potentially toxic elements in three mangrove species and human health

risk due to their ethnobotanical uses. "Environ. Sci. Pollut. Res.,

(2021). no 10.1007, 2021. doi: 10.1007/s11356-021-12566-w

[33] K. Iqbal., A. Khan., and M. M. A. Khattak., “Biological Significance

of Ascorbic Acid (Vitamin C) in Human Health - A Review,” Pakistan

J. Nutr., vol. 3, no. 1, pp. 5–13, 2003, doi: 10.3923/pjn.2004.5.13. 

[34] S. J. Hossain et al., “Nutrient compositions, antioxidant activity, and

common phenolics of Sonneratia apetala (Buch.-Ham.) fruit,” Int. J.

Food Prop., vol. 19, no. 5, pp. 1080–1092, 2016, doi:

10.1080/10942912.2015.1055361.

1667




