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Abstract :
Article info: This study was conducted to determine the various processing, of avocado the
characteristic seed flour, and well to find out the influence processing of
Submitted: February 2023 avocado the characteristic seed flour levels. This research was conducted using a
Accepted: March 2023 Completely Randomized Design (RAL) with five treatment techniques namely
Published: March 2023 without treatmant, soaking in the water for 30 minutes, soaking in the water for

12 hours, boiling in the water at 80 ° C, steam blanching 100 ° C for 10
minutes. Each treatment was repeated 4 times, so that 20 experimental units were
obtained. The data obtained were analyzed using the analysis of variance
(ANOVA) at 5% and 1% levels. Parameter with significantly affect was further
analyzed using duncan's new multiple range test (DNMRT) at the 5% level.
Processing techniques have a very significant effect on tannin contant , activitis
antioxidants and the color of the flour produced. Soaking in 30 minutes of water,
soaking in water for 12 hours, boiling blanching at 80 ° C, and steam blanching
for 10 minutes produce flour with tannin content that is not statistically different
according to the DnMRT test, but soaking in water for 30 minutes and immersion
in water for 12 hours produces flour with higher antioxidant activity than boiling
blanching at 80 ° C and steam blanching for 10 minutes at 100 ° C. Thus the 30
minute soaking treatment was chosen as the best treatment that produced
avocado seed flour with characteristics: tannin content 62.23 pg ATE / g,
antioxidant activity value 62.82%, color test value L * 56, + a * 13, 40, + b *
27.60, 7.25% moisture content.
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1. Introduction

The avocado plant (Persea americana Mill) is a type of fruit that is popular with the public because
apart from its delicious taste, it is sweet, thick and also has a high antioxidant content and also nutrients such
as fat, namely 9.8 g/100 g of fruit flesh (Afrianti, 2010). There are two types of avocado, namely round green
avocado (Porsea americana Mill) and long green avocado (Porsea gratissima Gaertn). Porsea amaricana Mill
avocado has a fruit weight of around 0.3 kg with a round shape. Unripe avocados have dark green avocado
skin, while ripe avocados have light green avocado skin, slightly rough and dull. Unripe fruit has thick,
greenish or yellow flesh like butter, so it is better known as butter avocado. Porsea gratissima Gaertn fruit
weighs around 0.38 kg with a long fruit neck, the skin of the fruit is green and smooth, the flesh is thick with
a savory taste (Widyastuti and Paimin, 1993). Avocados consist of 65% flesh, 20% seeds and 15% skin
(Risyad et al., 2016). Most people only use avocados for the fruit while the other parts are thrown away and
become waste. One of the wastes of avocados is the seeds, which are known to contain many benefits.

According to Zuhrotun (2007), avocado seeds contain rich benefits. The results of phytochemical
screening of avocado seed extract show that avocado seeds contain polyphenols, flavonoids, triterpenoids,
guinones, saponins, monoterpenoids, sesquiterpenoids and tannins. With the presence of these compounds,
avocado seeds are functional and are believed to be able to treat toothache, chronic stomach ulcers,
hypertension and diabetes mellitus (Monica, 2006).
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Avocado production in Indonesia is quite high, this can be proven by data on avocado production in
Indonesia in 2014 from the Central Statistics Agency (BPS), which reached 307,326 tons per year. From
BPS data, avocado production in Indonesia continues to increase every year (BPS, 2013), along with
increasing avocado production, the avocado seed waste produced also increases. Therefore, it is necessary to
handle avocado seed waste by conducting research on the processing of avocado seed flour

Food processing in this case focuses on processing avocado seed waste. So it is necessary to identify
the chemical and physical properties of the material, namely avocado seeds which will first be made into
flour. Flour is an alternative form of semi-finished product that is recommended because it is more resistant
to storage or can extend shelf life, is easy to mix (make composites), is formed and is cooked faster
according to the practical demands of modern life (Damarjati et al., 2000). One of the problems faced in
making avocado seed flour is the presence of tannin compounds, which give the flour a thick taste, so it is
necessary to remove the tannins using various processing processes. Tannin compounds are compounds that
dissolve easily in water and give color to the water. The color of the tannin solution varies depending on the
type of plant produced, from light to dark red or brown and the solubility increases when dissolved in hot
water, but on heating to temperature 100°C will decompose into pyrogallol, pyrocatechol and phloroglucinol
(Muryati., et al, 2015). This shows that the blanching temperature has an effect on reducing tannin levels.
Where the higher the blanching temperature the tannin content decreases.

According to research by Rohaman, (1993), the tannin content of bentul taro in the boiling treatment
can reduce the tannin content by 49.9%, while in the steaming treatment the tannin content can decrease by
50.2%. Based on research by Suprato (1997), he explained that the tannin content in sorghum seeds can be
reduced by soaking in water, with the tannin content lost by this method being around 281.92 ppm.
According to Narsih et al in Subagio (2014), stated that, to reduce tannin from sorghum, it is necessary to
soak red sorghum seeds so that the tannin can be reduced, because the tannin found in sorghum will dissolve
in water. Reducing tannin levels by soaking can be done by soaking the ingredients in clean water for several
hours, then stirring until the water becomes white foam. Next, throw away the water and replace it with new
clean water. According to research by Malangi, (2012) avocado seeds have tannin levels of 41 mg/kg.
Avocado seeds contain quite high levels of tannin so that processing them into avocado seed flour produces
flour with tannin levels which can cause a bitter taste in the derivative products.

Based on the description above, the author conducted research with the title "The Effect of Various
Processing Processes on the Characteristics of Avocado Seed Flour (Persea americana Mill)"

2. Research Methods
Materials and Tools

The materials used are ripe avocado seeds, obtained from waste, one of which is fruit soup or fruit
juice sellers in Jambi city, tissue, label paper, filter paper, masks, gloves, distilled water, aluminum foil,
DPPH (1,1- diphenyl-2-picrylhydrazil), tannic acid, Na2CO3 20 %, Folin Ciocalteu. Meanwhile, the tools
used are analytical scales, digital scales, boiling pans, stoves, ovens, basins, knives, baking pans, blenders,
60 mesh sieves, cuvettes, spectrophotometers, glass funnels, micro pipettes, dropper pipettes, stirring rods,
Erlenmeyer , test tube, test tube rack, desiccator, vortex, centrifuge, 100 ml volumetric flask, 10 ml
measuring cup, beaker, stopwatch.

Research Design and Statistical Analysis

The research used a Completely Randomized Design (CRD) with treatments without soaking,
soaking in plain water for 30 minutes, soaking in plain water for 12 hours, boiled blanching (hot water at
80 °C), steam blanching at 100 °C for 10 minutes. Each treatment was repeated 4 times to obtain 20
experimental units. The data obtained were analyzed using analysis of variance at the 1% and 5% levels and
if they were significantly different then continued with Duncan's New Range Multiple Test (DnRMT) at the
5% level.

Research Procedures

The avocado seeds used are ripe avocado seeds, a round green avocado (Porsea americana Mill). The
avocado seeds are washed with clean water so that no dirt sticks to them, after that the avocado seeds are
weighed with a weight of £ 250 grams for each treatment with 1 L of water, then cut into small and thin
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pieces, then followed by five treatments, then dried Each treatment uses an oven for approximately 8 hours
at a temperature of 60°C. Once dry, the avocado seeds are then ground using a blender, then once smooth,
sifted using a 60 mesh sieve. Avocado seed flour is ready to be analyzed. Store flour at room temperature
where it is not directly exposed to sunlight.

Water content (Sudarmadji, et al, 1997)

Determination of water content is carried out by weighing 2 grams of the sample and placing it in a
cup which has first been dried in an oven at 105 °C for 3 hours and cooled in a desiccator, then the cup
containing the sample is placed in an oven at 105 °C for 1 hour, then cooled again in a desiccator. and
weighed. This work is carried out repeatedly until a constant weight is obtained (difference in successive
weighings x + 0.2 mg). Water content is obtained using the following formula:

Initial Weight—Final Weight

Water Content = — ,
Initial Weight

x 100

Tannin Content (Samosir, 2018)

A total of 1 gram of avocado seed flour was added with 10 ml of distilled water, 0.1 ml of the extract
was taken, added with 0.1 ml of Folin Ciocalteu reagent and vortexed for 15 minutes, added with 2 ml of
20% NaCOs and vortexed again for 15 minutes . Then leave it for 30 minutes in a dark place and cover with
aluminum foil. After that, it was put into a cuvette and the absorbance was read at a wavelength of 760 nm.
The results obtained were plotted against a tannic acid standard curve prepared in the same way. Tannin
content is expressed in pg ATE/g flour. The tannic acid concentrations used were 500, 450, 400, 350, 300,
250, 200 and 150 pg/ml. So we get a linear regression line from the curve with a value of R2= 0.98609.

Antioxidant Activity (Bahriul et al., 2014)

A total of 1 gram of avocado seed flour with 10 ml of distilled water added, 1 ml of the sample was
pipetted using a micro pipette and put into a test tube, then 5 ml of DPPH solution was added. The solution
mixture was homogenized with a vortex and kept for 30 minutes in a dark room and covered with aluminum
foil. Absorption was measured with a UV-Vis spectrophotometer at a wavelength of 517 nm. For the positive
control, vitamin C or ascorbic acid is used as a comparison to determine the absorbance obtained.
Calculations are carried out using the following formula:

n= (Control Absorbance—Sample Absorbance)

% Inhibitio X 100%

Control Absorbance

Color (Andarwulan et al., 2011)

Color analysis is carried out using a Color reader tool. Measurement by placing the sample in
uniform white plastic (transparent plastic). Next, the L*, a*, and b* values were measured on the sample.
The Hunter color notation system is characterized by 3 color parameters, hamely, color intensity with L*
notation for brightness, a* notation and b* notation for color intensity. Each value is L*, a*, and b* with a
value range of 0-100. The L* value represents the brightness parameter which has a value from 0 (black) to
100 (white). The a* value represents a mixed chromatic color of red — green with +a (positive) from 0-100
for red and —a (negative) value from 0-(-80) for green. +b (positive) value from 0-70 for yellow and —b
(negative) value from 0-(-70) for blue.

Color descriptions based on L*, a*, and b* values are:

L* = brightness black (0) white (100)
a* = degrees red (+80) green (-50)
b* = degree yellow (+70) blue (-70)

3. Results and Discussion
Water Content

Water content is the amount of water contained in a material and is usually expressed in percent. The
water content in food also determines the freshness and durability of the food. The lower the water content,
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the slower the growth of microorganisms so that the food can last longer. On the other hand, the higher the
water content, the faster the microorganisms will reproduce, so that the decay process will take place more
quickly (Winarno, 2004). The following is Table 1. Average value of water content of avocado seed flour
based on avocado seed processing techniques:

Table 1. Average value of water content of avocado seed flour with various avocado seed processing
Processes.

Avocado Seed Processing Process Water Content (%)
Without Soaking 6,81
Soaking in water for 30 minutes 7,25
Soaking in water for 12 hours 7,69
Boiled blanching (hot water temperature 80°C) 7,96
Steam blanching at 100 °Cfor 10 minutes. 8,14

Based on the analysis of variance, various avocado seed processing techniques did not have a
significant effect on the water content of avocado seed flour. According to Causgrove, (2004) water content
is important in processed flour products, because water content of more than 14.5% is a good medium for the
growth of fungi, bacteria and insects which can damage flour during the storage process. According to
Hendra, (2007) avocado seeds have a water content of 12.56%. The aim of reducing the water content is to
extend the shelf life, to reduce the volume and weight of the material so that it makes packaging easier and
more economical (Winarno, 2008). According to SNI 01-3751-2009, the maximum water content in flour is
14%, so it can be seen that the water content in avocado seed flour in this study still meets the Indonesian
National Standard, namely that avocado seed flour has a water content below 14%. Based on Table 1 above,
it can be seen that the water content of avocado seed flour meets the Indonesian National Standard.

Tannin Level

Tannin is a very complex organic substance and consists of phenolic compounds which have high
molecular weight. Tannin has the property of being soluble in water or alcohol because it contains many
phenols which have OH groups (Sajaratud, 2013). The tannin content of avocado seed flour extract using
various avocado seed processing techniques can be seen in Table 2.

Table 2. Tannin content, antioxidant activity and color of avocado seed flour using various avocado seed
processing techniques.

Processing Tanin Decrease in  Antioxida Color Color

Techniques Content Tanin nt Activity L* a* b* Description
(ug ATE/g) Content (%) (%)

Without 93,32° - 67,76° 55,932 +12,88 +27,55 Dark moderate
soaking orange
Soaking in 62,232 33,32 62,82 562 +13,40 +27,60 Dark moderate
water for orange
30°
Soaking in 59,572 36,16 60,72%® 56,332 +13,60 +27,65 Dark moderate
water for 12 orange
hours
Boiled 59,07% 36,70 57,28% 56,75° +13,48 +27,65 Dark moderate
blanching orange
(water 80°C)
Steam 54,072 42,06 56,292 58,54° +13,70 +28,18 Dark moderate
blanching orange
100°C forl10’

Same superscript in the same column means no difference statistically using DnMRT (p>0.05)
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Avocado seed processing techniques have a significant effect on the tannin content of avocado seed
flour. Based on Table 3, the value of tannin content in the treatment without soaking was 93.32 pgATE/g and
in the steam blanching treatment at 100 °C 10 minutes it was 54.07 pgATE/g. Tannin levels in processing
without soaking had higher tannin levels than previous research results. According to Malangi, (2012)
avocado seeds have tannin levels of 41 mg/kg. The high tannin content in the treatment without soaking is
due to tannin compounds being sensitive to heating, so the concentration of tannin without treatment is
higher than in the blanching processing technique, because with the heating process the tannin content bound
to the protein of the material will be released and the tannin content will be lost by heating to high
temperatures.

The processing technique without soaking was significantly different in the treatment of soaking in
water for 30 minutes and in the treatment of soaking in water for 12 hours, because the soaking time had an
influence on the tannin content. The longer the soaking time, the lower the tannin content in avocado seed
flour. Decline tannin levels are due to tannins soluble in soaking water, where tannins are one of the
compounds that dissolve in water. According to Suryaningrum, (2007), one of the factors that influences the
solubility of a substance is the soaking time, where the longer the contact time between the material and the
solvent (water), the more compounds from the material will be dissolved.

In the treatment, the processing technique was boiled blanching at a temperature of 80°C with a
tannin content of 59.07 ugATE/g, while in the steam blanching treatment at 100°C 10 minutes the tannin
content was 54.07 ugATE/g. The effect of temperature during boiling and steaming causes proteins to
denature resulting in changes to the tannin protein complex. Apart from that, the decrease in tannin levels
was also caused by the influence of water in both treatments, where tannins are soluble in water (Turner,
1956).

Reducing tannin levels using the boiled blanching and steam blanching methods was able to reduce
tannin levels by 36.70% and 42.06% and this was lower than previous research, namely according to
Rohaman's research, (1993) the tannin levels of bentul taro in the boiling treatment could reduce the tannin
levels. amounted to 49.9%, while the steaming treatment could reduce the agricultural content by 50.2%. The
processing process with boiled blanching and steam blanching can have the same effect on reducing tannin
levels.

Antioxidant Activity

Antioxidant activity is a compound that gives electrons. Antioxidants work by donating one electron
to a compound that is an oxidant so that the activity of the oxidant compound can be inhibited. Antioxidant
activity stabilizes free radicals by completing the lack of electrons that free radicals have, and inhibiting
chain reactions from the formation of free radicals (Winarsi, 2007). Testing the free radical reducing activity
of natural or synthetic compounds can be carried out using chemical reactions using DPPH as a stable free
radical compound. The interaction of antioxidants with DPPH, either by transferring electrons or hydrogen
radicals to DPPH, will neutralize the free radical character of DPPH and form reduced DPPH. If all the
electrons in the DPPH free radical become paired, the color of the solution changes from dark purple to
bright yellow and the absorbance at a wavelength of 517 nm will disappear (Rohman et al., 2010).

Based on the analysis of variance, various avocado seed processing techniques have a significant
effect on the antioxidant activity value of avocado seed flour. Based on Table 2, the antioxidant activity
value in the treatment without soaking was 67.76% and in the steam blanching treatment at 100 °C for 10
minutes it was 59.29%. The processing of avocado seeds has a significant effect on antioxidant activity
because antioxidant properties are susceptible to heat. This is in line with research (Alfia, 2018) which states
that the decrease in antioxidant activity is caused by changes in compounds due to the heating process, which
affects phenolic compounds and other antioxidant compounds which undergo oxidation.

Degradation of antioxidant compounds can be caused by oxidation reactions, resulting in the
breaking of covalent bonds or increasing the rate of oxidation reactions by heat. Antioxidant compounds that
have been oxidized will be damaged and reduce their ability to reduce and ward off free radicals (Patras et
al., 2010 in Huzaimah, 2018). According to Kawiji et al., (2011), the difference in antioxidant activity values
is due to, among other things, the nature of antioxidants which are susceptible to temperature, oxygen, pH,
peroxide and light. Antioxidant activity is not always correlated with phenol or tannin, this can also be due to
several factors such as differences in active components in plants, synergistic or antagonistic effects between
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the active components contained, research conditions, and processing techniques used can influence
antioxidant activity in plants. (Gengaihi et al., 2014)

In the treatment without soaking it was 68.76% significantly different from the treatment soaking in
water for 30 minutes which was 62.82%, this is because antioxidant compounds can dissolve in water. This
may be due to the influence of the phenolase enzyme contained in the extract fluid. The decrease in phenolic
compound content can reduce the antioxidant activity contained in the extract. Avocado seeds contain
67.65% antioxidants (Liberty, 2012). In table 4, the standard value of ascorbic acid was obtained at 83%. It
can be seen that the various processing processes for avocado seed flour did not meet the requirements,
namely the treatment without soaking, soaking in plain water for 30 minutes, soaking in plain water for 12
hours, boiled blanching ( hot water temperature 80 °C) and steam blanching 100 °C 10 minutes with
respective values of 67.76¢ %, 62.82 %, 60.72 %, 57, 28 and 56.29%.

Color

Avocado seed flour has an orange color with a hint of brownish. The results of color measurements
produce data on the values of L, a, and b. The value data is the color notation used in the hunter notation
system. According to Soekarto (1990), the hunter notation system has three parameters to describe colors,
namely L, aand b.

The L parameter has values ranging from 0 (black) to 100 (white). The L value represents reflected
light that produces white, gray and black achromatic colors. The notation a represents a mixed achromatic
color of red — green with a range of +a values ranging from 0 to +100 for red and —a values ranging from 0 to
-80 for green. The notation b states the chromatic color of a mixture of blue and yellow, with a +b value
ranging from 0 to +70 for blue and a —b value ranging from 0 to -70 for yellow (Soekarto, 1990). The L, a,
and b values obtained from colourider readings can be described through color hexsa which shows the color
that is visible visually, the color of avocado seed flour obtained from color hexsa shows a dark moderate
orange color or a slightly dark orange color. The results of color measurements using various avocado seed
flour processing techniques can be seen in Table 2.

The results of the L* values in Table 2 show a real effect on the color brightness level from 0-100,
namely black to white. It can be seen that the L* (Brightness) value of avocado seed flour is higher using the
100 °C 10 minute steam blanching technique, namely 58.54, this is in line with research by Saputro, et al.,
(2016), that with boiling using Water media can increase the brightness of the color of the material. This is
because the longer the blanching takes, the brighter the color becomes. The color of the flour with a higher
level of brightness is caused by the inactivation of the polyphenyl oxidase enzyme during the blanching
process (Jang et al., 2005).

The a* values in Table 2 range from 12.88 to 13.70, indicating the brightness level of green to red.
The highest a* value was found in the 100 °C 10 minute steam blanching technique, namely + 13.70, while
the lowest a* value was found in the technique without soaking, namely +12.88. This means that the color of
avocado seed flour, whether treated or not, is red.

The results of the b* values in Table 2 range from 27.55 to 28.18, with the value +b indicating the
brightness level of the color from blue to yellow. The highest b* value was found in the 100 °C 10 minute
steam blanching technique, namely +28.18, while the lowest b* value was found in the technique without
soaking, namely +27.55. This means that avocado seed flour, whether after being treated or not, is yellow in
color. According to Zuhrotun (2017), avocado seeds contain phenolic compounds which cause browning and
also contain flavonoid pigments which produce a yellow color. Avocado seeds are known to contain
phenolic compounds in the form of flavonoids.

Conclusion

Avocado seed processing technigques have a significant effect on tannin content, antioxidants
and color, but have no significant effect on water content. The processing process produces the best
characteristics of avocado seed flour obtained in the steam blanching treatment, namely with a
water content of 8.14%, tannin content of 54.07 ng ATE/g, antioxidant activity of 56.29%.

The effect of various.... (Utari & Rahmayani) hal:12-19
17



Journal of Bio & Geo Material and Energy
Volume 3 No. 1, March 2023

References

Afrianti, L. H. 33 Macam Buah-buahan untuk Kesehatan. Alfabeta. Bandung. 2010

Alfi, A. 2018. Pengembangan Minuman Instan Dari Limbah Biji Alpukat (Persea americana Mill) Dengan
Pengaruh Penambahan Maltodekstrin. Jurnal Teknologi dan Industri Pangan. Kendari.

Andrawulan, N. F., Kusnandar dan D. Herawati. 2011. Analisis Pangan. Dian Rakyat. Jakarta. ISBN 978-
979-078-374-4

Badan Pusat Statistika, 2013.”sSurvey Pertanian Produksi Buah-buahan di Indonesia,” Biro Pusat Statistik,
Jakarta.

Bahriul, P., N. Rahman dan Dian , AW. 2014. Uji Aktivitas Antioksidan Ekstrak Daun Salam (Syzygium
polyanthum L.) Dengan Menggunakan 1,1- Difenil-2-Pikrilhidrazil. Jurnal Akademik Kimia. Vol
3(3):143-149

BSN. 2009. Tepung Terigu Sebagai Bahan Makanan (SNI 01-3751-2009). Jakarta: Badan Standarisasi
Nasional

Causgrove, P. 2004. Wheat and Flour Testing Methods. A Guide to Understanding Wheat and Flour Quality.
Wheat Marketing Center, Inc. USA.

Gengaihi, S. El., F. M. A. Ella,, M. H. Emad., E. Shalaby., and H. Doha. 2014 Antioxidant Activity of
Phenolic Compounds from Different Grape Wastes. J Food Process Technol. Vol. 5 (2) : 1-5.
DOI:10.4172/2157-7110.1000296. Giza Egypt.

Hendra, M., 2007. Aktivitas Antioksidan dan Kandungan Fenolik Biji Alpukat. Jakarta: Universitas Indonesia
Press

Huzaimah, 2018. Pengaruh Metode Pengeringan Terhadap Komponen Fitokimia Dan Aktivitas Antioksidan
Ekstrak Daun Duku Kumpeh (Lansium domesticum Corr). Universitas Jambi. Jambi.

Jang, J, Ma, Y, Shin, J. Dan Song, K. (2005). Characterization Of Polyphenoloxidase Extracted From
Solanum Tuberosum Jasim. Food Scince and Biotechnology 14. 117-122.

Kawiji., W. Atmaka., dan P. R. Otaviana. 2011. Kajian Kadar Kurkuminoid, Total Fenol dan Aktivitas
Antioksidan Ekstrak Temulawak (Curcuma xanthorrhiza Roxb) Pada Berbagai Teknik Pengeringan
dan Proporsi Pelarutan. Jurnal Teknologi Hasil Pertanian. Vol. 4 (1) : 32-40. Surakarta.

Koeswardhani, M. M, et al. 2006. Pengantar Teknologi Pangan. ISBN : 979-689-903-5. Jakarta : Universitas
Terbuka.

Liberty P. M. 2012. Penentuan Kandungan Tanin dan Uji Aktivitas Antioksidan Ekstrak Biji Buah Alpukat
(Persea americana Mill). Jurnal MIPA UNSRAT Online 1(1) 5-10. Manado.

Malangi LP, Meiske SS, and Jessy JEP, 2012. Penentuan Kandungan Tanin dan Uji Aktivitas Antioksidan
Ekstrak Biji Buah Alpukat (Persea americana Mill.). Jurnal MIPA UNSRAT. Vol 1(1): 5-10.

Monica, F. 2006. Pengaruh Pemberian Air Seduhan Serbuk Biji Alpukat (Persea americana Mill) terhadap
Kadar Glukosa Darah Tikus Wistar yang diberi Beban Glukosa. Skripsi. Universitas Diponegoro,
Semarang.

Muryati dan Nelfiyanti, 2015. Pemisahan Tanin Dan HCN Secara Ekstraksi Dingin Pada Pengolahan Tepung
Buah Mangrove Untuk Substitusi Industri Pangan. Jurnal Riset Teknologi Pencegahan Pencemaran
Industri. Vol 6(1): (9-15).

Risyad, A., R. L. Permadani dan M. Z. Siswarni. 2016. Ekstraksi minyak dari biji alpukat (Persea americana
Mill) menggunakan pelarut N-Heptana. J. Teknik Kimia. 5 (1) : 34-39.

Rohman, A.; Riyanto S.; Yuniarti N.; Saputra W.R.; Utami R.; Mulatsih W. Antioxidant Activity, Total
Phenolic and Total Flavaonoid of Extracts and Fractions of Red Fruit (Padanus conoideus Lam).
Sajaratud D, 2013, Pembuatan Tanin Dari Buah Pinang. Fakultas Iimu Tarbiyah Dan Keguruan Institut

Agama Islam Negeri, Sumatera Utara.

Saputro, M. A. Puji dan Susanto, W. Hadi. (2016). Kajian Konsentrasi Kalsium Propionat Dan Lama Waktu
Perebusan Terhadap Kualitas Produk. Jurnal Pangan dan Agroindustri Vol. 4 No 1 p. 62-71.

Subagio, H. (2014). Potensi Pengembangan Jagung Dan Sorgum Sebagai Sumber Pangan Funsional. Jurnal
Penelitian dan Pengembangan Pertanian, 32(2), 47-55.

Sudarmad;ji,S., B., Haryono & Suhardi. 1997 Analisa Bahan Makanan dan Pertanian. Liberty, Yogyakarta.

Sulistyawati, Wignyanto, S.Kumalaningsih. 2012. Produksi Tepung Buah Lindur Gruguiera gymnorrhiza)
Rendah Tanin dan HCN sebagai Bahan Pangan Alternatif. Jurnal Teknologi Pertanian. VVol.13 No 3.
Hal. 187-198.

The effect of various.... (Utari & Rahmayani) hal:12-19
18



Journal of Bio & Geo Material and Energy
Volume 3 No. 1, March 2023

Soekarto, S. T . 1990. Dasar-dasar Pengawasan dan Standarisasi Mutu Pangan . PAU. Pangan dan Gizi. IPB
Press. Bogor

Suprapto, H. S., Mudjisihono, R. (1997). Budidaya dan Pengolahan Sorghum. Penebar Swadaya.

Widyastuti, Y.E dan F.B. Paimin.1993. Mengenal buah Unggul Indonesia. Penebar Swadaya. Jakarta.

Winarno, F.G., 2004. Keamanan Pangan jilid 1. Bogor: M-Brio Press.

Winarno, F. G . 2008. Kimia Pangan dan Gizi. Gramedia Pustaka Utama, Jakarta.

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

Zuhrotun, A. 2007. Aktivitas antidiabetes ekstrak etanol biji buah alpukat (Persea Americana Mill.) Bentuk
bulat. Karya lImiah. Universitas Padjadjaran, Bandung.

The effect of various.... (Utari & Rahmayani) hal:12-19
19



