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Abstract— Straw of jackfruit is part of a jackfruit which has not been used optimally. Jackfruit straw is rich in fiber so it can be
processed into jam, but this product has a weakness in color. The addition “senduduk” fruit extract, has a lot of anthocyanin expected
improving the color and antioxidant activity of the jam. In this study, it has been done addition of some level of concentration of
“senduduk™ fruit extract, were: 2%, 4%, 6%, 8% and 10%. The result shows, the more “senduduk” fruit extract was added, the
stronger the color and the higher antioxidant activity of the Jam. Addition 8% of “senduduk” fruit extract was the best product.
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1. INTRODUCTION

Plant jackfruit (Artocarpus heterophyllus, L.) is a tropical
plant that growth in Indonesia, both in lowland and highland
and can also be grown on all soil types. These plants can
bear fruit throughout the year, although most production in
October to December. West Sumatra is one of the jackfruit
producing areas, with production reaching 7624 tons in 2013
[8]. Jackfruit consists of fruit pulp, seeds, straw and leather.
Meat ripe jackfruit has a sweet taste and the specific flavor
and usually consumed directly. Jackfruit seeds and straw are
part of jackfruit are still underutilized. The processing of
Jackfruit straw into food has not been used optimally, even
though it has been carried out at research level that had been
processed into flour for making cookies rich in fibre [7],
processed into Nata [2] and processed into animal feed and a
raw material into bioethanol.

Refference [5] shown that the fibre content of jackfruit
straw two times greater than the fruit, that is equal 36.58%.
Based on the component, Jackfruit straw can be processed
into Jam. Refference[9] has conducted research on making
jam using straw of Jackfruit with “Belimbing wuluh”.

Jam is a product that is made by cooking fruit puree with
sugar (45:55) until thick [6]. From the preliminary research,
it found that the colour was yellow pale. It was assumed that
addition the colorant, can be improve the quality of the Jam.

“Senduduk” fruit (Melastoma malabathricum, L)) is one
of the purple fruit because of the fitochemical content that
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was anthocyanin. Refference [3] predicted anthocyanin in
“senduduk” fruit is pelargonin. They is stable between pH 1-
3 (red) pH 59 (light purple to chocolate) and stable at
temperature change 30 — 100 °C [3]. Anthocyanin is natural
colorants which have raised a growing interest due to their
extensive range of colours innocuous and beneficial health
effects. Anthocyanin is one of the antioxidant compounds.

Antioxidant compounds in food play an important role as
a health protecting factor. Scientific evidence suggests that
antioxidants reduce the risk for chronic diseases including
cancer and heart disease. Antioxidant compounds like
phenolic acids, polyphenols and flavonoids scavenge free
radicals such as peroxide, hydroperoxide or lipid peroxyl
and thus inhibit the oxidative mechanisms that lead to
dcgcnc'ivc disecases [1]

The major problem of anthocyanin use as natural food
colorants are in their stability, either in simple or in complex
food formulation. Anthocyanin are stable under acidic
condition (pH < 2.0), Bt under normal processing they
transform to colourless. A number of factors influence the
stability of anthocyanin, such as temperature, pH, light [4],
oxygen, enzyme, presence of ascorbic acid, sugar, sulphite
salts, metal ions and co pigment.

It had been reported that anthocyanin extracts of Musa
acuminata bract were highly or moderately resistant to the
pH, temperature and light factors tested. Musa acuminata
bract anthocyanin extract was more stable at pH 5.1 and 6.0,
temperature at 20° C and 30° C both in the presence and




absence of light. Increase in environmental factors like pH,
temperature and light accelerates destruction of anthocyanins
[4]. Sorghum is rich in of 3-deoxyanthocyanidins that give
yellow to orange colour in acidic media. The red sorghum
bran contain anthocyanins were more stable to temperature,
light and pH-induced [23].

In this study, it has been carried out the addition of extract
of “senduduk™ fruit as colorant and antioxidant on Jackfruit
straw jam.

II. MATERIAL AND METHODS

A. Raw Material

The raw material had been used in this study were Straw
of Jackfruit (Artocarpus heterophyllus,L.), “senduduk”™ fruit
(Melastoma malabathricum, L.), sugar, pectin and citric acid.

B. Pulping Straw of Jackfruir

Jackfruit straw sorted and washed with clean water, then
was blanched for 5 minutes at 750C to reduce the sap
contained in the jackfruit and also can inhibit browning
reaction. Then it was crushed in a blender with the addition
of wateris 2: 1.

C. Making of “sendudul” Fruit Extract

Chapped “senduduk” fruit that have purplish black colour
was sorted and washed with clean water, then crushed using
a blender by adding water 1: 3, then filtered using gauze.

D. Making of Jackfruit Jam

Forty-five g of Jackfruit straw pulp mixed with 55 g
sugar , 0.5 g citric acid and pectin (1 g per the total weight
of raw materials). Then boiled and stired to be
homogeneous. Then the temperature is lowered to 40°C.
Then put “senduduk” fruit extracts such as the treatment (2%,
4%, 6%, 8% and 10%). Continue the cooking at a
temperature of 50°C for 15 minutes, while stirring slowly so
as not to form air bubbles. Cooking is considered completed
after testing with a "spoon test" to see the establishment of
jam. Spoon test is done by taking a bit of the dough with the
tip of a spoon, let it cool slightly, then spoon tilted, if not
immediately fall, means cooking is stopped. Then put in
glass jar that has been sterilized before.

Formulation of making jam is based on a formula created
as in [10] with modifications and based on pre-study that has
been done.

E. Observation

Data were collected consist of: analysis of vitamin C,
using spectrophotometer UV-Vis; analysis of total acid,
using titrimetri method; analysis pH, using pH meter;
analysis of beta-carotene, using spectrophotometer; analysis
of anthocyanin, using pH differential method; analysis of
color, using hunter colorimeter (chromameter CR 300
Minolta); analysis of total phenol using Foolin-ciocalteu;
and analysis of antioxidant activity, using DPPH Method.

F. Statistical Analysis
This research use completely randomized design (CRD)

with 5 treatment and 3 replication. The observation of each
variable was statistically analyzed by F test and continued
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with Duncan's New Multiple Range Test (DNMRT) at the
5% significance level.

The treatment in this study was the concentration of fruit
extracts of ““senduduk™” added in making of jam, which is
2%, 4%, 6%, 8% and 10%.

HI. RESULTS AND DISCUSSION

A. Analysis of Raw Material

Tabel I shows that jackfruit straw pulp contain 607.7 +
6.01 pg/100 mL of betacarotene. Total acid in pulp of
jackfruit straw was 0.52 + 0.14 %, this value is lower than
total acid in “senduduk”™ fruit extract, that was 1.04 +0.00 %.
Although total acids in “senduduk™ fruit extract was higher
than the total acid in jackfruit straw, but it seems to have no
influence on the pH value, where the pH of the “senduduk™
fruit extract was 5.9 = 0.00 while the pH of the straw of
jackfruit was 4.6 £ 0.00. Vitamin C in jackfruit straw pulp
was 3.2 = 007 ppm, while vitamin C in “senduduk™ fruit
extracts was 1.73 = 0.00 ppm.

The value of each variable observed was lower in
“senduduk” fruit extracts, allegedly caused by the use of
water is much more to get the extract of “senduduk” fruit.
The addition of more water in making of “senduduk™ fruit
extract is aim in order to easier filter the extract. The
addition of smaller water showed that the solution can not
be filtered. Filtering should be done in order to mixing of the
extract with pulp of jackfruit straw produced a homogeneous
mixture.

TABLEI

THE CONTENT OF JACKFRUIT STRAW PULP AND “SENDUDUK ™
FRUIT EXTRACT

Jackfruit “senduduk™

Straw Pulp Fruit Extract
Vitamin C (ppm) 32+007 1.73 £ 0.00
Total Acid (%) 0.52+0.14 1.04 + 0.00
pH 4.6 +0.00 59+005
Beta-carotene (%) 607.7 601 -
Anthocyanin (mg/L) - 1371043
Total Phenol (%) - 090+0.19
Antioxidant Activity 101 +0.00 83 =+ 0.00
(ICs/ppm)

- : not tested

Total phenol of “senduduk”™ fruit extract was 0.90 =
0.19%. The content of total phenols of ““senduduk™ leaves
dissolved in water (1:20) recorded 33442 + 19.1 mg/100 g
[24], the number is much higher when compared with the
total content of phenols in the “senduduk™ fruit dissolve in
water (1:3) is 0.90 £ 0:19 % (mg/100 mg) as is shown in
Table 1. The anthocyanin was 13.71 = 043 mg / L. The
antioxidant activity of the extracts of the fruit is higher than
in straw pulp jackfruit that was 83 = 0.00 ppm in the extract,
while in pulp of jackfruit straw was 101 + 0.00 ppm. The
lower the ICs; value shows the higher the antioxidant
activity. At a concentration of 101 ppm jackfruit straw pulp,
and of 83 ppm ““senduduk™ fruit extracts can inhibit the
oxidation of 50%.

B. Jam of “senduduk” fruit extract

The addition of “*senduduk™ fruit extracts have affected on
the color, the aroma and the taste of Jackfruit straw jam. The




higher the percentage of “senduduk™ fruit extracts is added,
the darker the color of the jam. Aroma of the jam is caused
of aroma of jackfruit, the higher the addition of the extract of
“senduduk” fruit, the more decrease jackfruit aroma of the
jam, similarly with the taste. The higher the addition of the
extract, the more decrease jackfruit taste on the jam.

The addition of the extract into the raw materials reduces
the aroma and taste of jackfruit in a jam. The aroma and the
taste of Jackfruit are still there up to 8%. The addition of
10% extract is going to produce jam with a slightly bitter
taste.

C. Analysis of Vitamin C

The addition of “senduduk™ extract had significant effect
at o = 5% on vitamin C (p=0,009). Table II shows that the
value of vitamin C in the jam are 2.81 +(0.02 ppm until 3.02
+0.01 ppm. The highest value is in treatment A(2% extract)
that is 302 £ 0.01 ppm and the lowest value is in treatment

E (10% extract) that is 2.81 + 0.02 ppm. Getting higher the
addition of the extract, getting lower the value of vitamin C.
It assumed that was related with 2 reason: (1) The content of
vitamin C in the extract of “senduduk™ fruit is lower (1.73 =
0.00 ppm) than vitamin C in jackfruit straw pulp ( 3.2 £ 0.07
ppm), so the higher the addition of the extract, the lower
vitamin C content in the jam; (2) the lower the addition of
the extract, the longer cooking of the jam. Cooking time of
treatment A (2%), B (4%), C (6%), D (8%) and E (10%)
were 5 minutes and 7 seconds, 5 minutes and 36 seconds, 6
minutes and 7 seconds, 7 minutes and 23 seconds and 8
minutes and 6 seconds respectively.

Reference [12], showed that vitamin C easy to break
because of enviroment changing such as temperature,
concentration of salt and sugar, pH, oxigen, enzyme, catalist,
metal ion, ratio concentartion of ascorbic acid and dehidmo
ascorbic acid.

TABLEII
WVITAMIN C, TOTAL ACID AND PH OF JACKFRUIT STRAW JAM

“senduduk” added Vitamin C (ppm) Total Acid (%) pH
2% 3.02+£001a 3.02+0,15 34+004a
4% 2.99 +0.04 ab 322+0.15 34+003a
6% 296 +005 be 3,33+000 35+001ab
8% 289+000 ¢ 4,26 +0,15 36+000 be
10% 281+£002 ¢ 2,49 +0.88 37+£0102 ¢
p 0.009 0.056 0.000

D. Total Acid

The addition of the extract had no significant effect at o =
5% on the total acid (p=0.056). But there is significant
difference on the total acid at a = 6%. The lowest value is in
treatment E (10% extract) that is 2.49 + 0.88 %, and the
highest value is in treatment D (8%) thatis 426 + 0.15 %.

The higher the addition of the extract, the higher the total
acid, but the increase in total acid in the jam is only up to
addition of 8%, while the addition of 10% extract, the total
acid decreased. It maybe related with cooking time, the
addition 10% of extract require a longer time for cooking, so
more acid was damaged in the cooking process. The taste of
the jam that was added 10% of extract was going to produce
the more astringent, this may be associated with the
decreasing of total acids and increasing of total phenol.

This research use jackfruit straw as the raw material, that
color of the jackfruit is pale yellow. Refference [5] shows
that the fisical and chemical characteristic of jackfruit straw
and pulp of jackfruit fruit is almost the same.

Beta-carotene is a provitamin A and is included in the
group of carotenoids are abundant in fruits colored [11].

E. pH

The addition of the extract had significant effect at o =
5% on the pH (p=0,000). The lowest pH is treatment A (2%
extract) that is 3.4 £0.04, and the highest pH is treatment E
(10% extract) that is 3.7 = 0.12. The higher the addition of
the extract, the higher the pH of the jam. The pH of extract
of “senduduk™ fruit is higher than pH of jackfruit straw pulp,
so the higher the addition of the extract, the higher the pH of
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the jam. An increasing in the pH value is in line with a
decreasing in the value of the vitamin C, but not in line with
the changing of the total acid value. The increase total acid is
not accompanied by a decrease in the pH value.

F. Analysis of Beta-Carotene

The addition of the extract had no significant effect at a =
5% on beta-carotenee of the jam (p=0,957). Table III shows
that the highest beta-carotene is in treatment A (2% extract)
that is 314 + 38.95 jg/100 mL and the lowest is in treatment
E (10% extract) that is 300 £ 490 pg/100 mL.

G. Analysis of Anthocyanin

The addition of the extract had no significant effect at a =
5% on the anthocyanin (p=0,729). Table 11 shows that the
value of anthocyanin are 6.86 = 1.42 mg/L until 943 mg/L.
Although there is not significant difference, but from the
number, we can see there is difference. The highest value is
in treatment E (10% extract) that is 9.43 £ 2.31 mg/L and the
lowest value is in treatment A (2% extract) that is 6.86 =
1.42 mg/L. The higher extract was added the higher
anthocyanin in the jam.

Anthocyanin is a group Anthocyanins is a group
flavonoid pigment that are generally soluble in water. The
color of anthocyanin pigments is red, blue, violet, and are
usually found on flowers, fruits and vegetables. At low pH
(acid) is a red pigment and at high pH turns violet and then
to [@ue [13].

t has been reported that sugar stabilizes the red colour of
strawberry anthocyanin with 40% sucrose concentration or
at temperatures below 55"C due to reduced water activity,




hyperchromic  effect, enzymes in.}ition or steric
interference [22]. Tt was reported that at 50 %c al
investigated sugars improved anthocyanin stability, while at
higher temperatures (70 and 90°C) stabilisation effect was
only observed when glucose and trehalose were added to
blackberry juice [23].

Reference [3], reported that anthocyanin in “senduduk”
fruit is pelargonidin, which absorb color on A vis max 510
nm. At pH 1-3 the color is red, at pH 5-9 the color is violet

until blue and stable at temperature (30-100)°C. Extract of
“senduduk” fruit have antioxidant activity and the inhibition
maximal at0.2%.

Reference [14] said that the maturity of the fruit has an
effect on the color and levels of anthocyanins on strawberry
jam produced. Appropriate level of maturity is the most
important to produce the best jam. The fully ripe
strawberries as the raw material will produce the more red
jam with a high anthocyanin.

TABLEIIL
BETA-CAROTENEE, ANTHOCY ANIN, TOTAL PHENOL AND ANTIOXIDANT ACTIVITY OF JACKFRUIT STRAW JAM
“senduduk” Beta-carotenee Anthocyan Total Phenol Antioxidant Activity/ICs,
added (pg/100 mL) in (mg/L) (mg/mL) (ppm)
2% 300 +4.90 6.86 +£142 0.99+0.25 102.01+ 0.046
4% 303 =490 7.20 3,70 1.08 +£0.20 10151+ 0.020
6% 306 + 850 833+3,71 1.11+0.10 101.07+0.269
8% 308 = 35.38 9.15 + 1,84 1.31+007 9229+ 1.87
10% 314 +38.95 943 +£231 1.34+0.03 83.89=0.01
P 0957 0.729 0253 0.06

Results are expressed as mean = standard deviation.

H. Total Phenol:

The addition of the extract had no significant effect at o =
5% on the total phenol (p=0253). Table III shows that the
total phenol of the jam is range 0.99 + 0.25 mg/ml until 1.34
+ 0.03 mg/ml. The highest value is in treatment E (10%
extract) that is 1.34 + 003 mg/ml and the lowest is in
treatment A (2% extract) that is 0.99 = 0.25 mg/ml. The
lower the extract was added, the higher the total phenol in
the jam. Anthocyanin is a compound that includes a group of
flavonoid compounds. Flavonoids and tannins were included
into the group of poliphenol compounds [15]. As in [24],
leaf extract of “senduduk™ possess antiproliferative activity
against various types of cancer cells, which can be
associated with antioxidant properties and high polyphenol
contents.

1. Antioxidant Activity

The addition of the extract had no significant effect at o =
5% on the antioxidant activity (p=0,06). But at a = 6%,
shown that there is significant difference on antioxidant
activity between different treatment. Determinant of
antioxidant activity used DPPH method. This method is
appropriate method to analyze antioxidant activity that was
polar, because of DPPH crystals dissolve and only give a
maximaum absorbance in polar solvents such as water,
methanol and ethanol.

Reference [16] reported that a compound is considered to
have antioxidant activity if it has ICs; less than 200 ppm. In
this study we have found the ICs; value of less than 200 ppm
(83.89+ 0.01ppm until 10201 = 0.046 ppm ). Refference
[21], suggest that a compound can be characterized as very
strong antioxidant (ICsq < 50 ppm), strong antioxidant (ICj;:
50 — 100 ppm), middle (ICs;: 100 — 150 ppm), weak (ICs;:
150 — 200 ppm), and very weak (ICsq: > 200 ppm). Based on
the research, antioxidan activity in our research can be said
strong.

The more addition of the extract the higher the antioxidant
activity in the jam. it was related to the flavonoid content in

the form of anthocyanin and phenolic compound in fruit of
“senduduk”. Refference [17] showed that “senduduk™ fruit
(Melastoma malabathricum, L.) has reddish purple color and
it was predicted contain antioxidant compound that was
antosianin.

Reference [18] reported that the presence of antioxidants
in strawberry jam is caused by the presence of anthocyanin
compounds in strawberries.

In this jam, as antioxidant compounds not only from fruit
extract of “senduduk”, but also from straw jackfruit.
Jackfruit straw contains beta-carotene as much as 607.7 +
6.01 mg/100 mL. Beta-carotene is a compound a group of
carotenoids, 1s a precursor of vitamin A, as antioxidant,
increased the immune system, and anti-cancer. In addition,
some classes of carotenoids are also used as food coloring.

Antioxidants are compounds that can inhibit oxidation
reactions by binding free radicals or highly reactive
molecules that damage cells can be inhibited [ 19].

J. Analysis of Color

Color is one of the characteristics that affect the
acceptance by consumers. Colors that appear on foods such
as orange or red or purple is derived from the components
contained in the food. Orange color is usually produced from
beta-carotene, whereas red or purple color resulting from
anthocyanin.

Fig.1 Jackfruit straw jam of treatment A (2%), B (4% ). C (6%). D (8%) and
E (10%)
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Fig. 1 Jackfruit straw jam of treatment A (2%), B (4%). C (6%). D (8%)
and E (10%)

Table 1V show that there are difference significant
between the addition of the extract on the value of Lg‘ b*, c’
and H (p = 0000), otherwise there is no difference
significant between the addition of the extract on the value

ofa’ (p =0.301), but from the figure can be seen there is a
difference, with the tendency of increasing the addition of
the extracts resulting decreases the value of a *. There is no
significant statistical difference maybe it is caused of there is
higher standard deviation in one treatment (addition of 6%
the extract).

TABLE IV
COLORIMETER PARAMETER OF DIFFERENT TREATMENT OF JACKFRUIT STRAW JAM
“‘senduduk’™ L a b c’ H
2 % 37.00+0.78 a 20.32+003 | 1781006 a 2701006 a 41.17+0.12 a
4% 31424003 b 17.98+0.01 1038+003 b 20764002 b 2093+006 b
6% 31444032 b 16.22+5.70 | 7.20+0.15 [ 2083425 b 20.13+0.21 c
8% 28.99+0.08 c 16.60+0.08 | 4.17+0.02 d | 17.11+0.08 [ 14.00+0.00 d
10% 28.30+0.16 d 16.24+0.10 | 3.86+0.05 16.69+012 d | 13.27+0.12 e
e
p 0.00 0.301 0.00 0.00 0.00

Results are expressed as mean = standard deviation.
Values with different letters are statistically different at p =0.05.

All of the colorimeter parameter value (L*, a*, b*, C* and
H') have the same tendency. The higher the addition of
extract, the lower the colorimeter variable wvalue, and the
higher the addition of the extract, the darker color of the jam,
the higher anthocyanin level on the jam. It can be seen in
table I11. L” is the value that describes the brightness of the
product, the value ranges from 0 (black) to 100 (white).
Table TV show that the more addition of the extract, the
lower of L° value, it means the addition of the extract can
decrease the brighness of the jam.

The value of a* shows the red color. The range of the
value is 20.32+003 until 16.24+0.10. The higher the
addition of the extract, the more decrease intensity of red
color. The value of b* shows the yellow color. The range of
the value is 17.81+0.06 until 3.86+0.05. It shows that the
more added of the extract, the more decrease intensity of the
yellow color. The yellow color is produced from the color of
jackfruit straw, so the higher the addition of the extract, it
means the lower the jackfruit straw in the jam. The value of
C* and H*, declined sharply by the higher the addition of the
extract

Similarly as in [14], color test conducted using Hunter
Lab color system (LabScan XE, Reston, Virginia, USA). the
resulting chroma on strawberry jam made from various
levels of maturity, that were 294 (nearly ripe) , 27.6 (ripe)
and 26.9 (fully ripe) and the anthocyanin content were 13.0
mg / 100g ; 25.2 mg / 100g and 33.1 mg / 100g respectively.
They concluded that the ripe fruit is used in the manufacture
of jam, the lower the colorimeter value and the higher the
content of anthoc yanin.

IV.CONCLUSIONS

Results from this study clearly showed that the addition of
the extract had effect on the color and anthocyanin of the
jam. The higher the addition of the extract, resulting the
darker the color of the jam and the higher the anthocyanin of
the jam. The colorimeter parameter (L*, a*, b*, ¢*, H*, C%)
is strongly related with anthocyanin content. The color of the
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jam is affected pH, and the pH is affected by vitamin C, but
the total acid is not affecting the pH.

The addition of the extract had effect on the antioxidant
activity of the jam. In the jam contain beta-carotene,
anthocyanin, total phenol, vitamin C that have antioxidant
character. But our findings confirm that antioxidant activity
in the jam is affected by anthocyanin and total phenol.

The increase the antioxidant activity of the extract occurs
until the addition of 10%, but the addition of 10% extract
produce jam with a slightly bitter taste.

REFERENCES

A. Prakash, F. Rigelhof and E. Miller. (2015)
Activity.[Online]. Available. http://medallionlabs.com.
AW, Jati, AN. Mildiyah, HN Said, M. Yulianggi, and LA

Choililie. 2011. Penerapan teknologi pengolahan jerami nangka
menjadi nata sebagai solusi Pengolahan dan penanganan limbah
industry kripik nangka PT Agrijaya Indotiria. Laporan PKM-T

Universitas Brawijaya Malang.

F.S. Arja, D. Darwis, and A. Santoni. 2013. Isolasi, Identifikasi, dan
Uji  Antioksidan Senyawa Antosianin  dari Buah Sikaduduak
(Melastoma malabatricum L.) serta Aplikasi Sebagai Pewarna Alami.
Jurnal Kimia UnanD, vol. 2 no. 1. 2013

1.J. Roobha, M. Saravanakumar, K M. Amvindhan and P.5. Devi

“The effect of light, temperature, pH on stability of anthocyanin
pigments in Musa acuminate bract”. Research in Plant Biology.vol 1
nos. pp.05-12. 201 1.

N.S. Wahjuni, E. Mastuti. W.A. Wibowo. Konstanta Kecepatan
Reaksi Didrolisis Dami  Nangka (Artocarpus  heterophyiius)

Ekuilibrium . vol. 8 no 2 pp. 13-18.2009.

N.W. Desrosier. 1988, Teknologi Pengawetan Pangan. Universitas
Indonesia. Jakarta. 1988,

Y. Isnaharani, 2000, Pemanfaatan Tepung Nangka
(Artocarpus hererophyllus, L.) dalam pembuatan Cookies Tinggi
Serar. [Skripsi]. Fakultas Ekologi Manusia. Institut Pertanian Bogor.

[BPS] Badan Pusat Statistik. 2014, Sumatera Barai dalam Angka

Badan Pusat Statistik Provinsi Sumatra Barat. Padang

Sidauruk. “Studi pembuatan selai campuran dami nangka dengan
belimbing wuluh. Skrpsi. Fakultas Teknologi Pertanian, Universitas
Andalas Padang. 2011.

Danil. “Pembuatan Selai Lembaran dari Campuran Pepaya (Carica
papaya L.) dan Jonjot Labu Kuning (Cuctabita moschata)”. Skripsi

Fakultas Teknologi Pertanian, Universitas Andalas Padang. 2010.

Antioxidant

(1]

(31

[4]

[51

[6]

Jevami

(71

18]

91

[10]




[11]

[13]

[14]

[15]

[16]

[17]

[18]

M. Astawan, AZ Ensiklopedia Gizi Pangan Untuk Keluarga. Ul-
Press. Jakarta. 2000,

Tannenbaum Sebastian Steven R.Vemor R. Young dan Michael
C.Archer. Vitamin and Mineral, dalam Fennema (Ed) Food
Chemistry Marcel Dekker, New York. 1985

F.G. Winarno. Kimia Pangan dan Gizi, Cetakan Kedelapan. PT
Gramedia Pustaka Utama. Jakarta. 1997.

S.P. Mazur, A. Nes, A B. Wold, S.F. Remberg, B K. Martinsen, K.
Aaby, “Effects of ripeness and cultivar on chemical composition of
strawberry (Fragaria_ananassa, Duch.) fruits and their suitability for
jam production as a stable product at different storage temperatures”.
Food Chemisnry.146: 412-422.2014.

1.B. Harbome. Metode Fiiokimia, Penuniun
Menganalisis Tumbuhan. Bandung: ITB. 1987

R. Andayani, R. Lisawati dan Maimunah. “Determination of
antioxidant activity, total phenolic and licophene of tomato (Solanum
lycorpesium L)." J. Sains dan reknologi Farmasi, 12 @ 31-37. 2008.
Universitas Andalas, Padang.

Sentra Informasi IPTEK. (2009) Senggani { Melastoma affine G.
Don). [Online] Available.

http:/fiptek net.id/ind/tanobat/view php?mnu=2&id=156

Y. Watanabe, K. Yoshimoto, Y. Okada, M. Nomura. 201 1. “Effect
of Impregnation Using Sucrose Solution on Stability of Antocyanin

Cara  Modern

401

[19]

[20]

[24]

in Strawberry Jam"”. LWT - Food Science and Technology. 40: 891-
895.2011.

H. Winarsi. Antioksidan Alami dan Radikal Bebas
Yogyakarta. 2007.

T. W. Agustini. M. Suzery. D. Sutrisnanto, W.F. Ma'ruf and
Hadiyanto. “Comparative study of bioactive substances extracted
from fresh and dred Spirulinag sp . Procedia Environmental Sciences
23;pp 282-289.2015

R.E. Wrolstad, G. Skrede, P. Lea, P and G. Enersen, “Influence of
sugar on anthocyanin pigment stability in frozen strawberries”
Journal Food Science™ 55 pp: 1064-1065.1990.

M. Kopjar and V. Pilizota. *Prevention of thermal degradation
anthocyanins in blackberry juice with addition of different sugars™
CyTA - Journal of Food Vol. 9, No. 3; pp 237-242.2011.

P.S. Devy. M. Saravanakumar and S. Mohanda “The effects of
temperature and pH on stability of anthocyanins from red sorghum
(Sorghum bicolor) bran”. African Journal of Food Science vol. 6(24)
pp. 567-573. 2012,

Z.A. Zakaria, M .S, Rofiee, A. M. Mohamed, LK. Teh and M.Z
Shalleh. “In Vitro Antiproliferative and antioxidant ctivities and
total phenolic contents of the extracts of Melastoma malabathricum
Leaves”. J.Acupunct Meridian Stud.. vol 4, no 4 pp 248-256. 2011.

Kanisins




ioxidant_on_Jackfruit_Straw_Artocarpus_heterophyllus,_L._]a...

ORIGINALITY REPORT

3. 3 3 Os

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)

3%

* M. Kopjar, V. PiliZota. "Prevention of thermal
degradation of anthocyanins in blackberry juice with
addition of different sugars Prevencion de
degradacion termal de antocianinas en zumo de
mora con adicion de diferentes azucares", CyTA -
Journal of Food, 2011

Publication

Exclude quotes On Exclude matches <3%

Exclude bibliography On



