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Abstract. Mangifera indica L. var. wirasangka or wirasangka mango, a local plant in Tegal Regency, has a low popula-
tion because it is rarely planted by people as its unknown nutritional content. To increase people's interest in planting, it is
necessary to know the nutritional content of wirasangka mango. The aim of the study was to compare the nutritional con-
tent of wirasangka mango with three other varieties in Tegal Regency. This study used a one-factor completely random-
ized design. The factor was the mango variety which included six varieties, namely the varieties of wirasangka from three
areas, okyong, tengkoeh, and golek. The variables observed were content of water, fiber, fructose, p-carotene, potassium
and iron, as well as vitamin C and antioxidant activity. Normally distributed data were analyzed using One-Way Analysis
of Variance and Least Significant Difference (LSD) test. Besides, the non-normally distribution data were analyzed using
Kruskal Walis and continued with post-hoc test, i.e. Mann-Whitney. The results showed that the levels of water, dietary
fiber, fructose, p-carotene, and iron were significantly different at the significance level of 0.1. Wirasangka mango has a
higher fiber, and fructose content, but lower of B-carotene and iron content compared to okyong, tengkoeh and golek man-
goes. The levels of vitamin C, potassium, and antioxidant activity of wirasangka mango were equivalent to the three other
varieties studied. Thus the wirasangka mango has advantages which are expected to increase the interest of people in Te-
gal Regency to plant this variety. As a result, its population in the future will also increase.
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INTRODUCTION

Mango (Mangifera indica L.) is known as one of
the most popular fruits in the world. The varieties of
mango are various and each has a specific character.
The wirasangka variety mango was chosen as the
typical plant of Tegal Regency and has been declared
as a local variety by the Agriculture Ministry of Re-
public of Indonesia. The acknowledgment should
captivate the people's concern in planting wirasangka
trees, so then multiply its population and enlarge the
existence. However, the opposite is true. In reality,
this variety is rarely cultivated. Preliminary observa-
tion showed that in all areas of Tegal Regency, the
number of wirasangka mango trees is only around
130 trees, much smaller than other mango varieties.

The small population of wirasangka mango is
caused by the low interest of the community in plant-
ing this mango. This is due to the fact that this variety
is not well known among the people, so its selling
power is low. This is strongly presumed because most
people do not know the nutritional content of
wirasangka mango (Rahayu & Martin, 2018). In ad-
dition, in some people of Tegal Regency, there is an

opinion that the wirasangka mango is identical to
three other varieties, namely golek, okyong, and
tengkoeh. However, the results of research by Rahayu
et al. (2019) showed that the three varieties differ
based on microsatellite markers. Information about
nutritional content is very useful to attract people to
buy a commaodity, and high buying interest will in-
crease selling power which will also improve the
desire of cultivating wirasangka mango.

Several stdies analyzing the chemical content of
many varieties of mango have been carried out in
various countries. The nutrients in mangoes can be
categorized into three categories, namely macronutri-
ents (carbohydrates, proteins, amino acids, lipids, and
fatty and organic acids), micronutrients (vitamins and
minerals), and phytochemicals (phenolic, polyphenol,
pigments, and volatile) (Maldonado-Celis et al.,
2019). Mango fruit also contains structural fiber
which is composed of pectin. In addition, mangoes
also contain bioactive components, including pig-
ments. The best known pigments in this fruit are chlo-
rophylls and carotenoids. Volatile compounds are
also contained in this fruit. The volatile compounds
make mangoes smell specific (Guiamba, 2016). Man-
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goes contain macro minerals such as potassium and
micro minerals such as iron (Maldonado-Celis et al.,
2019) The potassium content of local Tanzania man-
goes (dodo mango) is 192.76 mg/100gram. Potassium
is an intracellular ion and is associated with an ex-
change mechanism with sodium. Dodo mango con-
tains iron of 0.52 mg/100gram (Peter et al., 2007;
Kothalawala & Jayasinghe, 2017). Moreover, the peel
and seed of mango can act as an alternative in blood
sugar control (Putri et al., 2017)

Other studies have been carried out on several
varieties of mangoes in Indonesia. The mango varie-
ties of podang urang and podang lumut contain 80%
of water, about 15% of total sugar, and various vita-
mins, such as vitamins A, B, and C. The fructose
levels of the two varieties are respectively 1.086
0/100g and 0.901g/100g measured using the UV-Vis
spectrophotometric method (Yuliati & Kurniawati,
2017). In the golek mango, the vitamin C content is
79.3 mg/100g in ripe fruit (Rahman et al., 2015).
Vitamin C of the arum-manis mango fruit is 62.75%
(Mulangsari at al., 2017). Vitamin C can act as an
antioxidant to prevent free radical oxidation. The
compound commonly used as a model for measuring
free radical scavenging power is 1,1-diphenyl-2-
picrinydazyl (DPPH). It is a stable free radical com-
pound, as a result, when it is used as a reagent in the
free radical scavenging test it is sufficient to dissolve
and when it is stored in dry conditions with good
storage conditions it will be stable for years (Tris-
tantini et al., 2016)

As a typical plant of Tegal Regency, the nutrition-
al content of the wirasangka mango had not been
known before. Based on this fact, this research aimed
to analyze the nutritional content of wirasangka man-
go variety. Research on the nutritional content of the
typical fruit of a regency had never been conducted
before. In this study, the nutritional content of the
wirasangka mango was compared with the okyong,
tengkoeh, and golek varieties which are often consid-
ered identical to the wirasangka mango. The results
of this study were expected to be useful for increasing
the motivation and interest of the people of Tegal
Regency in cultivating the wirasangka mango.

METHODS

This study used a one-factor completely random-
ized design (CRD), namely mango varieties consisted
of six varieties (wirasangka from Pangkah District,
wirasangka from Slawi District, wirasangka from
Talang District, okyong, tengkoeh, and golek). The
research was conducted with six replications. The
variables observed were content of water, dietary
fiber, fructose, potassium, iron, B-carotene, vitamin
C, and antioxidant activity. The research was con-

ducted at the Biochemistry Laboratory of the De-
partment of Biology, Faculty of Mathematics and
Natural Sciences, UNNES and Food Technology
Laboratory of Soegijapranata Catholic University
Semarang from November 2019 to January 2020.

The research materials used were the mango varie-
ties of wirasangka, okyong, tengkoeh and golek
which were taken when they were ripe on the tree,
with a distinctive strong aroma, and greenish or yel-
lowish orange color. The mangoes were harvested
from trees growing in Pangkah, Slawi and Talang
Districts, Tegal Regency. Fresh mango samples that
were free from pests were washed with distilled water
to remove dust. After that, the mango fruits were
peeled and cut into small pieces to test their nutrition-
al content.

Nutritional content analysis used certain relevant
technigues. The analyses used were oven method for
water content, gravimetric method for crude fiber
content, modified method from Pratiwi et al. (2018)
for fructose, UV-Vis spectrophotometry method for
[B-carotene, Skoog method for vitamin C levels, and
UV-Vis spectrophotometry method for antioxidant
activity (Patel et al., 2016),

The normally distributed data were analyzed using
One-Way Analysis of Variance to determine the dif-
ferences in the nutritional content of fruit between
varieties. When the results of the analysis of variance
were significant, the analysis was followed by the
Least Significant Difference (LSD) test. The data
were analyzed using Kruskal Wallis, followed by a
post-hoc Mann Whitney test when they did not nor-
mally distribute.

RESULTS AND DISCUSSION

The nutritional properties of mango varieties in
Tegal, i.e. wirasangka, golek, tengkoeh, and okyong
(Figure 1) were analyzed and compared. Each value
in table 1 and 2 represents the average from six repli-
cations and the results are expressed as mean values +
standard deviations (SD).

Figure 1. Four varieties of mango studied. From left
to right: the wirasangka, golek, tengkoeh, and okyong
varieties.
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The results of statistical tests showed that the lev-
els of water, fiber, fructose, -carotene, and iron were
significantly affected by varieties (Table 1 and Table
2), while the other parameters were not significantly
different at the significance level of 0.1 (Table 2).

This result is in accordance with several previous
studies that the content of certain nutrients in man-
goes varies between varieties (Okoth et al. 2013,
Leghari et al., 2013; Guiamba, 2016).

Table 1. Means and deviation standard of contents of water, fiber, fructose, and p-carotene of various mango

variety
Variety Content
water fiber (%) fructose (%) pB-carotene (mg/100g)
(%)

WM1 82.32a+£053 211a+0.05 1.22b£0.35 0.043 ¢ £0.009
WM2 7225b+156 222a+0.07 120b+0.54 0.039 ¢ +£0.019
WM3 8249a+056 193ab+0.06 1.54a+0.16 0.038 ¢ £ 0,006
Tengkoeh 83.94a+200 2.06a+0.06 0.29c=+0.22 0.115a+0.133
Okyong  75.40b+0.21 1.25c¢+0.08 1.61a*0.15 0.023 ¢ £ 0.009
Golek 7952a+184 1.79b+0.02 1.21b+0.15 0.085 b +0.002

WM: wirasangka mango; 1 from Pangkah, 2 from Slawi, 3 from Talang
*Values in one column followed by the same letter are not significantly different at sig. 0.1

Table 2. Means and deviation standard of contents of vitamin C, antioxidant activity, potassium, and iron of

various mango variety

Variety vitamin C content (ppm) antioxidant activity (%) Potassium content Iron content
(mg/g) (mg/g)

WM1 114.69+4.21 35.95+11.12 83.14+49.74 0.193 ¢ £ 0.055
WM2 117.64+3.18 41.71+18.22 95.67+16.21 0.239 ¢ £ 0.068
WM3 110.84+3.49 55.67+16.67 81.39+£19.99 0.204 ¢ £ 0.064
Tengkoeh 110.84+3.86 58.71+18.25 144.85+32.44 0.211 ¢ £ 0.057
Okyong  110.54+2.19 48.26+27.84 91.23+£50.41 0.355a+0.079
Golek 109.96+2.04 20.61+1.11 97.61+58.05 0.271b +£0.017

WM: wirasangka mango; 1 from Pangkah, 2 from Slawi, 3 from Talang
*Values in one column followed by the same letter are not significantly different at sig. 0.1

Mango is a climacteric fruit. In general, climacter-
ic fruit ripening is a physiological, biochemical, and
molecular change characterized by a number of
events, such as changes in aroma, taste (sugar and
acid levels), color, and texture (Bouzayen et al.,
2010). In addition, harvesting techniques can also
affect the total content of carotenoids, phenolic com-
pounds, vitamin C, antioxidant capacity, and organo-
leptic properties (Maldonado-Celis et al., 2019).

Water content

The results of this study showed that the water
content varied between varieties with a range be-
tween 72.25 and 83.94% (Table 1). The wirasangka
mango from Slawi has the lowest moisture content. In
several other studies, the water content of mango was
equivalent to the results of this study, such as in sev-
eral varieties of mangoes in Kenya (between 79.96 -
85.83%) (Okoth at al., 2013), lali jiwa mango in
Blora (83.15%) (Haskarini et al., 2019), and in a
number of mango varieties in various countries (78.0
- 82.8%) (Maldonado-Celis, 2019).

The water content of the fruit is determined by the
amount of water in the fruit cells. In the process of
fruit ripening, genes control the degradation of cell
membranes and cell walls (Bouzayen et al., 2010).
This occurs due to the release of galactose, de-
esterification and de-polymerization of xyloglucan,
hemicellulose, and other polysaccharides which re-
duce the strength of the cell walls. As a result, the cell
wall is elastic, water can enter, and the cell wall ex-
pands so that the cells and fruit become large and the
texture become softer (Bouzayen et al., 2010).

Water is an important component in mangoes be-
cause it affects the appearance, texture, and taste of
the fruit and determines the freshness and durability
of the fruit. In general, the durability of fruit is close-
ly related to the water content. This durability deter-
mines the shelf life, the higher the water content, the
shorter the fruit shelf life. Thus, it can be said that
WM2 (wirasangka mango from Slawi) has a longer
shelf life than other varieties.
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Fiber content

The results showed that the dietary fiber content
varied between varieties, ranging from 1.25 to 2.22%,
and wirasangka mangoes from Pangkah and Slawi
were the highest among them (Table 1). This level is
lower than the fiber content of the garifta mango
variety as much as 2.11-3.66 (Irfianti & Sunarharum,
2019), but higher than the fiber content of several
mango varieties in Kenya, which are 0.16-0.45%
(Okoth, 2013) and from various countries (0.85-
1.06%) (Maldonado-Celis et al., 2019). Based on this
fact, it can be stated that the wirasangka mango is a
fruit that supports the digestive health of human be-
cause it contains high enough fiber.

Fructose levels

Fructose content varied among the mango varie-
ties studied, ranging from 0.29 to 1.61%. The fructose
of wirasangka mango varieties from Talang was
equal to okyong and higher than others (Table 1). The
range of fructose levels in this study was equal to the
fructose levels in the podang urang and podang lumut
varieties, namely 1.086% and 0.901%, respectively
(Yuliati & Kurniawati, 2017).

Fructose is a type of monosaccharide isomer of
glucose (CsH1206) which contains a ketone carbonyl
group (Desmawati, 2017). In most fruits, the taste
development that occurs at the ripening is an increase
in sweetness, which is the result of various metabolic
changes that lead to the accumulation of monosaccha-
ride sugars (Bonghi & Manganaris, 2012; Beauvoit et
al., 2018) that are stored in vacuoles (Bouzayen et al.,
2010). The form of monosaccharide deposits that are
widely found in fruit, include mango, is fructose. For
humans, fructose sugar is generally safer for health
because it does not cause high blood sugar levels.

Levels of p-carotene, vitamin C, and antioxidant
activity

Among the four mango varieties studied, the B-
carotene content varied with a range of 0.023 to 0.115
mg/100g or 23-115 pg/100g; wirasangka mango
contains 38-43 ug/100g (Table 1). Mangoes in vari-
ous countries contain -carotene of around 640 /100
g (Maldonado-Celis, 2019). This means that the
wirasangka mango has a lower -carotene content.

The B-carotene compound is one of the carote-
noids, which is a large group of lipophilic pigments
that cause yellow, orange, and red colors. Carotenoids
are generally found in chloroplast and chromoplast
membranes (Garcia & Alejo, 2013; Beauvoit et al.,
2018). In addition to play a role in pigmentation,
carotenoids are also important for human health as a
source of vitamin A and antioxidant components.
These compounds are synthesized in the fruit at high

speed during the transition from chloroplast to chro-
moplast.

In the mango varieties studied, vitamin C levels
varied with a range of 109.96 to 117.64 ppm, but this
difference was not statistically significant (Table 2).
Wirasangka mango has a vitamin C content of
110.84-117.64 ppm. This amount is higher than that
the gadung mango at 101.8 ppm (Nerdy, 2013), po-
dang lumut mango at 111.39 ppm (Yuliati & Kur-
niawati, 2017), and lali jiwa mango at 60 ppm (Has-
karini et al., 2019); but lower than podang urang
variety at 122.82 ppm (Yuliati & Kurniawati, 2017).
Factors that affect vitamin C levels are maturity level,
location of growth, fertilization evidence, and varie-
ties (Rahman et al, 2015). Like B-carotene, vitamin C
also has strong anti-oxidant properties (Pakaya,
2014).

The results showed that the antioxidant activity
varied between the mango varieties studied, ranging
from 20.61 to 58.71%, but this difference was not
statistically significant (Table 2). Wirasangka mango
has antioxidant activity between 35.95-55.67%. This
amount is higher than the antioxidant activity of the
arum manis mango, which is 34.64% (Nurdianti &
Rahmiyani, 2016) and in five commercial mango
varieties in Mexico, Peru, Brazil, and Ecuador, rang-
ing from 3.09-39.02% (Manthey & Veazie, 2009).
The results of this study are in line with  Suwardike
et al. (2019) that the types and potential content of
antioxidant compounds in mangoes vary according to
varieties.

Antioxidants are substances that can avoid free
radicals that are formed from the results of oxidative
metabolism (Mandal et al., 2009). This element is
unstable and very reactive, therefore it tends to react
with other molecules to achieve stability. Radicals
with high reactivity can start a chain reaction, giving
rise to abnormal compounds and initiating chain reac-
tions that can damage important cells in the body
(Badarinath et al., 2010). Based on the description
above, it can be stated that the B-carotene and vitamin
C content of wirasangka mangoes is higher than sev-
eral other varieties in Indonesia. As a result, the anti-
oxidant activity is also higher. This is an advantage
that consuming wirasangka mangoes will be able to
better maintain human health.

Potassium and iron levels

The results showed that the potassium content var-
ied between varieties, ranging from 81.39 to 144.85
mg/100g, but the difference was not statistically sig-
nificant. Wirasangka mango had potassium levels
between 81.39-95.67 mg/100g (Table 2). This
amount was much higher than the average potassium
content of mangoes in various mango of the worlds
(0-40 mg/100g) (Maldonado-Celis, 2019), but lower
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than the arum manis mango which has a potassium
content of 189 mg/100g (Nurdianti & Rahmiyani,
2016) and dodo mango at 192.76 mg/100g (Peter et
al., 2007)

The results showed that the iron content varied be-
tween varieties, ranging from 0.193 to 0.355 mg/100
g. Wirasangka mango has iron levels between 0.193-
0.239 mg/100g (Table 2). This amount is in the mod-
erate category range compared to the average iron
content of mangoes in various countries, which is
0.090-0.410 mg/100 g, equivalent to mango golek
which contains 1.90mg/100g Fe content (Rahman et
al. 2015), and lower than that dodo mango at
0.52mg/100gr (Peter et al., 2007).

Generally, it can be stated that the wirasangka
mangoes from three locations of Tegal Regency have
no significant difference from one to the other. The
only difference is that the wirasangka mango from
Slawi has lower water content, and the one from Ta-
lang has higher fructose content than the two other
places. This is presumably due to differences in micro
environment conditions and maintenance intensity.
Compared to okyong, tengkoeh, and golek mangoes,
wirasangka mangoes have higher water, fiber, and
fructose content, lower B-carotene and iron content,
and equal vitamin C, potassium, and antioxidant ac-
tivity

Compared to varieties of tengkoeh, golek and
okyong; the wirasangka mango has equality, superi-
ority, and inadequacy. The vitamin C, antioxidant
activity, and potassium content of wirasangka man-
goes are generally equivalent to tengkoeh, golek and
okyong. The fiber content is higher than golek and
okyong. The levels of fructose of wirasangka from
Talang and okyong are higher than other varieties
studied, otherwise the iron content of wirasangka
mango is lower than other varieties studied.

Based on the superiority and inadequacy of nutri-
ent content, it is very feasible that the wirasangka
mango had been chosen as a typical plant of Tegal
Regency. Therefore, it is hoped that the community
will not hesitate to plant the wirasangka mangoes. As
aresult, it is expected that in the future the population
of wirasangka mango will increase.

CONCLUSION

It was concluded that wirasangka mangoes had
relatively higher fiber and fructose content, but lower
B-carotene and iron content compared to okyong,
tengkoeh and golek mangoes. Content of vitamin C
and potassium, and antioxidant activity of wirasang-
ka mangoes had equivalent levels with the three other
varieties studied.
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