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Abstract
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The antioxidant activity of three banana (Musa paradisiaca L.) fruit varieties (Robusta, William’s-2 and Dwarf Cavendish), obtained from
Woramit Horticultural Site, and avocado (Persea Americana Mill.), purchased from fruit shops in Bahir Dar City, have been studied by ferric
reducing antioxidant power (FRAP) and Rancimat methods. FRAP values of the fruits are expressed as ascorbic acid equivalent antioxidant
capacity (AEAC) in pg AA/g of fruit weight and the Rancimat values are expressed in terms of induction index (II). The FRAP values of the
fruits were 8.43+0.145, 7.46+1.14, 6.66+0.04 and 6.27+0.898 and Rancimat result were 1.076, 1.025, 1.041 and 1.046 for avocado, Robusta,
William’s-2 and Dwarf Cavendish, respectively. Avocado fruit extract showed relatively higher antioxidant activity than the banana fruit varieties.

Abbrevations: ROS: Reactive Oxygen Species; AOC: Antioxidant Capacity; FRAP: Ferric Reducing Antioxidant Power; TCA: Tri-Chloro Acetic Acid;
AEAC: Ascorbic Acid Equivalent Antioxidant Capacity; II: Induction Index; RP: Reducing Power; IP: Induction period

Introduction

Epidemiological studies have provided evidence of an inverse
correlation between diets rich in fruits and vegetables and free
radical induced diseases [1]. The protection that fruits and
vegetables provide against those diseases has been attributed to
the various antioxidants contained in them [2]. The antioxidants
produced by plants to control the oxidative stress caused by
sunlight and oxygen also serve the same purpose in the human
body [3]. The richest source of antioxidant compounds are
fruits, vegetables and medicinal herbs [1]. Scientific evidence
accumulated over the years indicates that free radicals cause
oxidative damage to lipids, proteins and nucleic acid. They may
lie at the heart of diseases including cancer and atherosclerosis
[2]. The body is continually exposed to free radicals whether they
are produced via endogenous biochemical processes or as a result
of external lifestyle factors [4]. A free radical may be defined as a
molecule or a molecular fragment that is capable of independent
existence and containing one/more unpaired electrons in its
outermost atomic/molecular orbital [5]. Generation of free
radicals or reactive oxygen species (ROS) during metabolism
and other activities beyond the antioxidant capacity (AOC) of
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a biological system gives rise to oxidative stress [6]. It is an
imbalance between ROS and defence and repair antioxidant
systems [5]. To lessen and ultimately prevent the damaging effects
of free radicals, the responsibility lies with antioxidants. They are
substances that when present at low concentrations compared
with those oxidizable substrate significantly delays or inhibits
oxidation of that substrate [6-8]. The roles of antioxidants are to
neutralize the excess free radicals, to protect the cells against their
toxic effects and to contribute to disease prevention [9]. One of
their the protective mechanisms is their ability to scavenge free
radicals in the human body and thereby decrease the amount of
free radical damage to biological molecules [1].

Avocado (Persea Americana Mill. family of Lauraceae) is
an important oleaginous fruit [10] and is native fruit of Mexico
and Central America [11]. Its health benefit is may be due to its
content of over 20 essential nutrients and various potentially
cancer-preventing phytochemicals [12]. It contains numerous
antioxidant phytochemicals such as persin, persenones A and B
[13] vitamins E and C [13,14], p-coumarylquinic acid, catechin,
caffeic acid, p-coumaric acid, leucoanthocyanidin, isoflavone, and
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epicatechin [15,16]. Banana (Musa paradisiaca L.) is one of the
tropical fruits [17] and its origin is placed in South-east Asia, in
the jungles of Malaysia, Indonesia and Philippines [18] and some
varieties are found to be genetically linked with some species
from Africa [19]. Banana pulp has been reported as having various
antioxidants such as gallocatechin [20], phenolic compounds,
flavanoids, B-carotene, ascorbic acid [19] and dopamine [17,19].
It contains phenolic acids such as gentisic acid, caffeic acid, ferulic
acid, cinnamic acid, protocatechuic acid, and (+)-catechin [21].

It is of a great interest to consumers and nutritionists to
quantify the antioxidant properties of various foods because
they are clearly important to human life [22]. Among various
plants, fruits are considered rich in antioxidants due to the
presence of compounds like polyphenolics and vitamins, which
play an important role in scavenging free radicals. Therefore, it
is of interest to study the antioxidant activities of a fruits. Thus,
the purpose of this study is to evaluate and compare in vitro
the antioxidant activities of banana (Musa paradisiaca L.) and
avocado (Persea Americana Mill.) fruits. The antioxidant activities
are measured using ferric reducing antioxidant power (FRAP) and
Rancimat assays.

Materials and Methods

Fruits

The three banana fruit varieties were brought from Woramit
Horticultural Site, Amhara Region, North-West Ethiopia. The
banana fruit varieties studied were Dwarf Cavendish, William's -2
and Robusta. The avocado fruit were purchased from a fruit shop
in Bahir Dar City. All fruits were kept in carton for ripeness.

Chemicals and reagents used

All chemicals and reagents used in this work were analytical
grade reagent and were used with no further purification. Tri-
chloro acetic acid (TCA), ferric chloride (FeCl,), ascorbic acid,
potassium hexacyanoferrate [K,Fe(CN),], sodium phosphate
dibasic (Na,HPO,) and sodium phosphate monobasic dihydrate
(NaH,PO,.2H,0) were all obtained from Brulux, India. Distilled
water was used throughout the work.

Sample Preparation

Ferric Reducing Antioxidant Power (FRAP) assay: All fruits
were washed with tap water to remove dusts and were peeled off
with knife. The peeled fruits (edible portions) were cut into pieces
and homogenized. Then, 40 g of each fruit was mixed with 200
mL of distilled water. The mixture was transferred to the grinder
and was blended for one minute. The resulting juice was shaken
manually for 10 minutes to increase solubility. The juice was
filtered by sieves to separate the particulate. The non-particulate
juice was filtered by Whatman No.1 filter paper and was
centrifuged at 3000 rpm for 10 minute to get clear supernatant.
The clear supernatant solution was used for the analysis [24].

Rancimat Assay :The edible portion of each fruit were cut into
pieces and homogenized and was oven-dried at 80°C up to 2 days

until constant weight was achieved [23]. Then, the resulting dried
sample was powdered by blender and the powder was mixed with
edible (sunflower) oil at 5% concentration and the mixture was
used for analysis.

Determination of antioxidant activity by FRAP Assay

The ferric reducing power of the fruit extracts was determined
by using potassium ferricyanide-ferric chloride method [24].
According to this method the reduction of Fe®* to Fe?* was
determined by measuring absorbance of the Prussian blue
complex. Different dilutions of the extracts (1.25, 2.5, 5.0 and 10%
v/v) amounting to 1mL were added to 2.5 mL of 0.2 M phosphate
buffer (pH 6.6) and 2.5 mL potassium ferricyanide (1%) complex.
The mixtures were incubated at 50°C for 20 min. The reaction was
stopped by adding 2.5 mL of trichloroacetic acid (TCA) solution
(10%) and then centrifuged at 3000 rpm for 10 min. To 2.5 mL
portion of the mixture, 2.5 mL distilled water and 0.5 mL of 1%
freshly prepared FeCl, solution was added and the absorbance
was measured by using UV-Visible spectrophotometer at 700
nm. Ascorbic acid used as a standard was run similarly and the
reducing power of the fruit extracts was compared with ascorbic
acid. A graph of absorbance versus fruit extract concentration
was plotted to observe the reducing power [24,25]. The iron (III)
reducing activity determination was expressed in pg ascorbic
acid equivalents/g of fruit weight as given by the formula

AEA C[ ygAA] _ (activity)(dilution factor)(V,,,..,(ml))
g

8 sample

Where AEAC = ascorbic acid equivalent antioxidant capacity;
ug AA = microgram of ascorbic acid and activity can be calculated
from calibration curve of the equation y = ax+ c as given by the
following equation:

Activity (Xug/ml)=2<
a

Where: y = absorbance of the sample

¢ = y-intercept and

a = slope

The percentage of reducing power (%RP) of the sample as

compared to standard (ascorbic acid) was calculated by using the
formula [26]:

% RP=[1—(1—%)]x100

¢

Where %RP= Percent of reducing power, Ac = absorbance of
standard (ascorbic acid) at maximum concentration tested and AS
= absorbance of the sample.

Determination of antioxidant activity by rancimat
assay

The 3 g of the sample (mixture) was weighed into a reaction
vessel, placed in a heating block kept at 120°C, with airflow of
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20 L/h. During the oxidation process volatile compounds were
released and collected in the receiving flask filled with distilled
water, and then their conductivity was measured and recorded.
Results of the experiments were automatically evaluated by the
Rancimat software. The completion of the induction period (IP)
was indicated with a sudden rise in conductivity of water due to
the dissociation of volatile carboxylic acids. Sunflower oil without
antioxidant as the control was run similarly. On the basis of
obtained IP readings, antioxidant efficiency (activity) of additives
was established. The induction index (II) was determined as the
ratio of the induction period of a sample with antioxidant to the
induction period of the control [27,28]. The results of the fruits
were expressed in terms of induction index. It was calculated by
the following equation:

Induction time of the sample

Indcution Index(Il) =
Induction time of the blank

As it was observed from the formula, a higher induction index
indicates higher antioxidant activity [28].

Results and Discussion

Construction of calibration curve

The calibration curve was constructed by using ascorbic acid
standard. After preparation of different concentration (10, 20, 40,
80 and 100 pg/mL) of ascorbic acid standard the absorbance of
the solutions was measured at 700 nm. The resulting absorbance
was shown in Table 1. The equation of the calibration curve was
obtained from the resulting absorbance versus concentration of
the graph and the equation was,

Table 1: Standard ascorbic acid absorbance at 700nm.

Concentration (pg/ml) Absorbance
10 0.049+0.003
20 0.101+0.017
40 0.173+0.002
80 0.303+0.011
100 0.387+0.003

y=0.00362x+0.0212
R2 =0.998.

Figure 1 shows the graph of absorbance versus concentration

of the standard ascorbic acid, R? =0.998.
e N

Absorbance

Concentration (ug/mL)

Figure 1:The graph of absorbance versus concentration of the
standard ascorbic acid.

FRAP assay

FRAP is a method based on a single electron transfer reaction
between an oxidant and antioxidant, i.e., antioxidants are oxidized
by the oxidant Fe (III). As a result a single electron is transferred
from the antioxidant molecule to the oxidant [29]. The reducing
capacity of fruits may serve as a significant indicator of its potential
antioxidant activity. After mixing of fruit extracts and ferric ion
complex in the presence of phosphate buffer and incubation
at 50°C for 20 minutes, the yellow color of the ferricynanide
complex is changed. The observed color change is likely to be due
to the reduction of ferric ion to ferrous ion and this occurs most
probably due to the presence of reducing agents (antioxidants) in
the fruits and fruit extracts. These reducing agents (antioxidants)
are likely water-soluble antioxidants, like ascorbic acid, phenolic
acids, polyphenols, etc which are found in those fruits and fruit
extracts. The product was visualized upon addition of free Fe?*
ions after the reduction reaction, by forming the Prussian blue
colour complex, (Fe**),[Fe?*(CN"),], as shown below by chemical
equation, which was the confirmatory test for ferrous ion and
quantified as absorbance measurement at 700 nm.

Fe(CN)*> + ArOH » Fe(CN)G* + ArOH

Fe(CN)s* 4 4pe¥* ——= Fey[Fe(CN)gls

Yellow Prussian blue

Where, ArOH represents an antioxidant

The color change develops for all fruit types, but there was
difference in the intensity of the color which develops. The
difference may be linked to the difference in the antioxidant
constituent of the fruits and the concentration of the extracts.
Table 2 shows the average values of the absorbance of the fruit
extracts at different concentration. The absorbance of each
fruit was not the same at all concentration and this was due to
the difference in the antioxidant composition of the fruits. The
reducing power of the fruits was given graphically in terms of
concentration versus absorbance. As shown in Figure 2, increased
absorbance as concentration increases was an induction of
higher reducing power and antioxidant capacity as concentration
increases and the sudden rise in the absorbance of Robusta as we
go from 5% to 10% v/v concentration needs further investigation.
In this assay, increased absorbance indicated increased reducing
power. The reducing power (antioxidant activity) of all those
tested fruits increased in a concentration-dependent manner as
shown in Figure 2, but it is not in a constant manner and this may
be due to the difference in the antioxidant’s composition of the
fruits. For instance, at 10% v/v concentration, reducing power of
avocado showed better activities than that of banana varieties.
These results suggest that avocado have a remarkable potency
to donate electron to reactive free radicals, converting them
into more stable non-reactive species and terminating the free
radical chain reaction. The FRAP values of the fruit extracts was
expressed in terms of AEAC (ascorbic acid equivalent antioxidant
capacity). The results were expressed as pg of ascorbic acid (AA)
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equivalent per 1 g, i.e. the quantity of AA required to produce
the reducing power as the extract in 1 g of the edible portion of
the fruit. As shown in Table 3, avocado have higher FRAP value

Table 2: Absorbance of fruit extracts at 700 nm.

Dwarf Cavendish.

than the banana varieties and among the banana fruit varieties,
Robusta have higher FRAP value followed by William’s-2 and

Absorbance at Different concentration (% v/v)

Types of fruits 1.25 2.5 5 10
Avocado 0.063+0.0035 0.0763+0.0006 0.099+0.001 0.143+0.002
Robusta 0.052+0.002 0.064+0.013 0.0696+0.002 0.129+0.016

William’s-2 0.0593+0.002 0.072+0.001 0.0896+0.014 0.117+0.0006
Dwarf Cavendish 0.0573+0.002 0.0683+0.004 0.079+0.002 0.112+0.013

-
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Figure 2: The graph of absorbance versus concentration of the fruit extracts at 700nm.
N J

Table 3: FRAP values of the fruit extracts.

Types of fruits FRAP value in AEAC (ng AA/g)
Avocado 8.43+0.145
Robusta 7.46%1.14
William’s-2 6.66+0.04
Dwarf Cavendish 6.27+0.898

Results are means +SD (n=3).

The %RP of the fruit extracts as compared with ascorbic acid
standard was calculated at 10% v/v concentration of the fruit
extracts. The %RP of avocado was higher when compared to
the banana varieties i.e. it has 37.03% reducing power when
compared with the standard ascorbic acid at maximum tested
concentration and followed by Robusta, William’s-2 and Dwarf
Cavendish. Table 4 gives the %RP of the fruit extracts at 10% v/v.

Table 4: Percent reducing power of fruits as compared to standard

ascorbic acid.

called stability time of food products. The result obtained shows
that the IP in the presence of the fruit sample was higher than
that of the blank, i.e. the fruit samples increase the IP of the oil
that means they inhibit the oxidation of the oil. Thus, the increase
in the IP of the oil which was mixed with the fruit extract was an
indicative for the presence of antioxidant compounds in the fruit.
Those antioxidant compounds were most probably lipid soluble
antioxidant compounds such as vitamin K, carotenoids, etc. and
the AOA of the fruit was expressed in terms of the induction index.
The fruits showed AOA by this method (I1=1.076-1.046), but there
was no significant difference between the results. The induction
index of the fruits was calculated, and Table 5 gives the induction
time and induction index of the fruits. The higher induction
index is the indication of the better antioxidant activities of that
fruit extract [25]. AOA as determined with the Rancimat method
decreases in the order of avocado, Dwarf Cavendish, William’s-2
and Robusta. Accordingly, avocado fruit has higher AOA than the

: : banana fruit varieties as indicated in Figure 3.
Types of fruits Reducing power (%RP)
Avocado 37.03+0.57 Table 5: Induction period and induction index of the fruits.
Robusta 33.444.25 Samples Induction time (h) Induction index
William’s-2 30.4+0.17 Blank (sunflower) 195 -
Dwarf Cavendish 28.92+3.36 Avocado 21 1076
. Robusta 2 1.025
Rancimat assay - 0 0
The Rancimat method is an automated version of the active William's-2 204 1.041
oxygen method for the determination of induction time, the so- Dwarf Cavendish 2.03 1.046

How to cite this article: Gashahun G S, Solomon L B.Antioxidant Activities of Avocado (Persea Americana Mill.) and Banana (Musa Paradisiac L.)
varieties. Anatomy Physiol Biochem Int J: 2019; 6(1): 555678. DOI: 10.19080/APBIJ.2019.06.555678


http://dx.doi.org/10.19080/APBIJ.2019.06.555678

Anatomy Physiology & biochemistry international journal

Wilems?)  Syrfioperthnc)  Bomsa) Aol

¥ Incuciion fme

59.0 pSicm

IR I I B SN N T B BV M B M A B O
T T T T T

T
00 as 10 15 0 25 30

h
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Conclusion

The fruits tested have the power to reduce ferric ion to ferrous
ion which was confirmed by the Prussian blue color which was
formed up on addition of ferric chloride to the mixture. The fruits
tested also increased the induction period of sunflower oil which
suggests that they have the power to inhibit the autoxidation
of oils by scavenging the free radicals which are formed during
oxidation of oils at high temperature. Thus, by both the FRAP
and Rancimat assays, the avocado and banana fruits studied do
possess antioxidant components that are beneficial for health. The
antioxidant composition of fruits is reported to be affected by the
geographical origin and harvest time [7]. That avocado fruits have
shown better antioxidant property than the banana fruit varieties
considered in this study is in agreement with literature reports
[30]. In general, since avocado and banana fruits considered in
this study have antioxidant activity, their inclusion in our diets is
a viable way of protecting our bodies from free radical-induced
diseases.

References

1. Wua X, Gua L, Holdenb ], Haytowitzb DB, Gebhardtb SE, et al. (2004)
Total Antioxidant Capacity of Fruits. ] Food Compos Ana 17: 407-422.

2. Wang H, Cao G, Prior RL (1996) Total Antioxidant Capacity of Fruits. ]
Agric Food Chem 44(3): 701-705.

3. Chen IC, Chang HC, Yang HW, Chen GL (2004) Evaluation of Total
Antioxidant Activity of Several Popular Vegetables and Chinese Herbs:
A Fast Approach with ABTS/H,0,/HRP System in Microplates. ] Food
Drug Anal. 12: 29-33.

4. Ryan L, Prescott SL (2010) Stability of the antioxidant capacity of
twenty-five commercially available fruit juices subjected to an in vitro
digestion. Int ] Food Sci Tech 45(6): 1191-1197.

5. Sanchez-Moreno CS (2002) Review: Methods Used to Evaluate the Free
Radical Scavenging Activity in Foods and Biological Systems. Food Sci
Tech Int 8(3): 121-137.

6. Ramamoorthy PK, Bono A (2007) Antioxidant Activity, Total Phenolic
and Flavonoid Content of Morinda Citrifolia Fruit Extracts From
Various Extraction Processes. ] Eng Sci Technol 2(1): 70-80.

7. Ndhlala AR, Moyo M, Staden JV (2010) Natural Antioxidants:
Fascinating or Mythical Biomolecules? Molecules 15(10): 6905-6930.

8. Apak R, Guclu K, Demirata B, Ozyurek M, Celik SE, et al. (2007)
Comparative Evaluation of Various Total Antioxidant Capacity Assays
Applied to Phenolic Compounds with the CUPRAC Assay. Molecules
12(7): 1496-1547.

9. Pham Huy LA, He H, Pham Huy C (2008) Free Radicals, Antioxidants in
Disease and Health. Int ] Biomed Sci 4(2): 89-96.

10.Plaza L, Sanchez-Moreno C, Pascual-Teresa SD, Ancos BD, Cano MP
(2009) Fatty Acids, Sterols, and Antioxidant Activity in Minimally
Processed Avocados during Refrigerated Storage. ] Agric Food Chem
57(8): 3204-3209.

1

=

.Imafidon KE, Amaechina FC (2010) Effects of Aqueous Seed Extract of
Persea Americana Mill. (Avocado) on Blood Pressure and Lipid Profile
in Hypertensive Rats. Advan Biol Res 4(2): 116-121.

12.Al-Dosari MS (2011) Hypolipidemic and antioxidant activities of
avocado fruit pulp on high cholesterol fed diet in rats. Afr ] Pharm
Pharmaco 5(12): 1475-1483.

13. Kinghorn D, Ding H, D’Ambrosio SM, Chin YW (2007) Chemo preventive
characteristics of avocado fruit. Semin Cancer Biol 17(5): 386-394.

14.Lu QY, Arteaga JR, Zhang Q, Huerta S, Liang WGV, et al. (2005) In vitro
antiproliferative, apoptotic and antioxidant activities of punicalagin,
ellagic acid and a total pomegranate tannin extract are enhanced in
combination with other polyphenols as found in pomegranate juice. |
Nutr Bioche 16(6): 23-30.

15. Dabas D, Elias R], Lamber ]D, Ziegler GR (2011) A colored avocado seed
extract as a potential natural colorant. ] Food Sci 76(9): 1335-1341.

16. Terasawa N, Sakakibara M, Murata M (2006) Antioxidative Activity of
Avocado Epicarp Hot Water Extract. Food Sci Technol Res 12 (1): 55-
58.

17.Mokbel MS, Hashinaga F (2005) Antibacterial and Antioxidant
Activities of Banana (Musa, AAA cv. Cavendish) Fruits Peel. Am ]
Biochem & Biotechnol 1(3): 126-132.

18. Meechaona R, Sengpracha W, Kawaree ]BR, Phutdhawong W (2007)
Fatty acid content and antioxidant activity of Thai bananas. Mj Int] Sci
Tech 01(02): 222-228.

19. Mohapatra D, Mishra S, Sutar N (2010) Banana and its by-product
utilization: an overview. J Sci Ind Res 69: 323-329.

20.Haripyaree A, Guneshwor K, Damayanti M (2010) Evaluation of
Antioxidant Properties of Some Medicinal Plants by Sulfur Free Radical
Reactivity with Curcumin as reference. EJEAF Chem 9(2): 337-344.

2

=

. Saravanan K, Aradhya SM (2011) Potential nutraceutical food beverage
with antioxidant properties from banana plant bio-waste (pseudostem
and rhizome). Food Funct 2(10): 603-610.

22.Ciz M, Cizova H, Denev P, Kratchanova M, Slavov A, et al. (2010)
Different methods for control and comparison of the antioxidant
properties of vegetables. Food Contron 21(4): 518-523.

23. Sultana B, Anwar F, Ashraf M, Saari N (2012) Effect of drying techniques
on the total phenolic contents and antioxidant activity of selected
fruits. ] Med Plants Res 6(1): 161-167.

24.Lim YY, Lim TT, Tee J] (2007) Antioxidant properties of several tropical
fruits: A comparative study. Food Chem 103(3): 1003-1008.

25. Sannigrahi S, Mazuder UK, Pal DK, Parida S, Jain S (2010) Antioxidant
Potential of Crude Extract and Different Fractions of Enhydra fluctuans
Lour. Iran ] of Pharml Res 9(1): 75-82.

26.Rohman A, Riyanto S, Yuniarti N, Saputra WR, Utami R, et al. (2010)
Antioxidant activity, total phenolic, and total flavaonoid of extracts and
fractions of red fruit (Pandanus conoideus Lam). Int Food Res ] 17: 97-
106.

How to cite this article: Gashahun G S, Solomon L B.Antioxidant Activities of Avocado (Persea Americana Mill.) and Banana (Musa Paradisiac L.)
varieties. Anatomy Physiol Biochem Int J: 2019; 6(1): 555678. DOI: 10.19080/APBIJ.2019.06.555678


http://dx.doi.org/10.19080/APBIJ.2019.06.555678
https://pubs.acs.org/doi/10.1021/jf950579y
https://pubs.acs.org/doi/10.1021/jf950579y
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2010.02254.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2010.02254.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.2010.02254.x
https://journals.sagepub.com/doi/abs/10.1106/108201302026770
https://journals.sagepub.com/doi/abs/10.1106/108201302026770
https://journals.sagepub.com/doi/abs/10.1106/108201302026770
https://pdfs.semanticscholar.org/d5a5/cc9ef7dc7ddcf7cc0531219d103fe2bcea6b.pdf
https://pdfs.semanticscholar.org/d5a5/cc9ef7dc7ddcf7cc0531219d103fe2bcea6b.pdf
https://pdfs.semanticscholar.org/d5a5/cc9ef7dc7ddcf7cc0531219d103fe2bcea6b.pdf
https://www.ncbi.nlm.nih.gov/pubmed/20938402
https://www.ncbi.nlm.nih.gov/pubmed/20938402
https://www.ncbi.nlm.nih.gov/pubmed/17909504
https://www.ncbi.nlm.nih.gov/pubmed/17909504
https://www.ncbi.nlm.nih.gov/pubmed/17909504
https://www.ncbi.nlm.nih.gov/pubmed/17909504
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614697/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614697/
https://www.ncbi.nlm.nih.gov/pubmed/19278228
https://www.ncbi.nlm.nih.gov/pubmed/19278228
https://www.ncbi.nlm.nih.gov/pubmed/19278228
https://www.ncbi.nlm.nih.gov/pubmed/19278228
https://pdfs.semanticscholar.org/5f8d/d89ac164efdb3e85fb4e01969318ab83762e.pdf
https://pdfs.semanticscholar.org/5f8d/d89ac164efdb3e85fb4e01969318ab83762e.pdf
https://pdfs.semanticscholar.org/5f8d/d89ac164efdb3e85fb4e01969318ab83762e.pdf
https://pdfs.semanticscholar.org/648e/4ed2cf33919d27d3d42f095e3a7d8ab045f6.pdf
https://pdfs.semanticscholar.org/648e/4ed2cf33919d27d3d42f095e3a7d8ab045f6.pdf
https://pdfs.semanticscholar.org/648e/4ed2cf33919d27d3d42f095e3a7d8ab045f6.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17582784
https://www.ncbi.nlm.nih.gov/pubmed/17582784
https://www.ncbi.nlm.nih.gov/pubmed/15936648
https://www.ncbi.nlm.nih.gov/pubmed/15936648
https://www.ncbi.nlm.nih.gov/pubmed/15936648
https://www.ncbi.nlm.nih.gov/pubmed/15936648
https://www.ncbi.nlm.nih.gov/pubmed/15936648
https://www.ncbi.nlm.nih.gov/pubmed/22416696
https://www.ncbi.nlm.nih.gov/pubmed/22416696
https://www.jstage.jst.go.jp/article/fstr/12/1/12_1_55/_article/-char/en
https://www.jstage.jst.go.jp/article/fstr/12/1/12_1_55/_article/-char/en
https://www.jstage.jst.go.jp/article/fstr/12/1/12_1_55/_article/-char/en
https://thescipub.com/abstract/10.3844/ajbbsp.2005.125.131
https://thescipub.com/abstract/10.3844/ajbbsp.2005.125.131
https://thescipub.com/abstract/10.3844/ajbbsp.2005.125.131
http://admin.indiaenvironmentportal.org.in/files/Banana%20and%20its%20by%20product%20utilisation.pdf
http://admin.indiaenvironmentportal.org.in/files/Banana%20and%20its%20by%20product%20utilisation.pdf
https://www.ncbi.nlm.nih.gov/pubmed/21915417
https://www.ncbi.nlm.nih.gov/pubmed/21915417
https://www.ncbi.nlm.nih.gov/pubmed/21915417
https://www.sciencedirect.com/science/article/pii/S095671350900231X
https://www.sciencedirect.com/science/article/pii/S095671350900231X
https://www.sciencedirect.com/science/article/pii/S095671350900231X
https://www.sciencedirect.com/science/article/pii/S0308814606007825
https://www.sciencedirect.com/science/article/pii/S0308814606007825
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3869559/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3869559/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3869559/
http://www.ifrj.upm.edu.my/17%20(01)%202010/(11)%20IFRJ-2010-97-106%20Rohman%20Indonesia.pdf
http://www.ifrj.upm.edu.my/17%20(01)%202010/(11)%20IFRJ-2010-97-106%20Rohman%20Indonesia.pdf
http://www.ifrj.upm.edu.my/17%20(01)%202010/(11)%20IFRJ-2010-97-106%20Rohman%20Indonesia.pdf
http://www.ifrj.upm.edu.my/17%20(01)%202010/(11)%20IFRJ-2010-97-106%20Rohman%20Indonesia.pdf

Anatomy Physiology & biochemistry international journal

27.Prior RL, Xianli Schaich K (2005) Standardized Methods for the  29.Sanchez-Alonso, Jimenez-Escrig A, Saura-Calixto F, Borderias A (2007)
Determination of Antioxidant Capacity and Phenolics in Foods and Effect of grape antioxidant dietary fibre on the prevention of lipid
Dietary Supplements. ] Agric Food Chem 53(10): 4290-4302. oxidation in minced fish: Evaluation by different methodologies. ] Food

. Chem 101(1): 372-378.
28. 0zturk N, Tuncel M, Potoglu-Erkara I (2009) Phenolic compounds and

antioxidant activities of some Hypericum species: A comparative study ~ 30.Leong LP, Shui G (2006) Residue from star fruit as valuable source for
with H. perforatum. Pharm Biol 47(2): 120-127. functional food ingredients and antioxidant nutraceutical. Food Chem

97(2): 277-284.

This work is licensed under Creative . . . . .
@ @ Commons Attribution 4.0 License Your next submission with Juniper Publishers
DOI: 10.19080/APBIJ.2019.06.555678 will reach you the below assets

¢ Quality Editorial service
o Swift Peer Review
¢ Reprints availability
¢ E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
e Unceasing customer service

Track the below URL for one-step submission

https://juniperpublishers.com/online-submission.php

m How to cite this article: Gashahun G S, Solomon L B.Antioxidant Activities of Avocado (Persea Americana Mill.) and Banana (Musa Paradisiac L.)
varieties. Anatomy Physiol Biochem Int J: 2019; 6(1): 555678. DOI: 10.19080/APBIJ.2019.06.555678


http://dx.doi.org/10.19080/APBIJ.2019.06.555678
http://dx.doi.org/10.19080/APBIJ.2018.05.555665
http://dx.doi.org/10.19080/APBIJ.2019.06.555678
https://juniperpublishers.com/online-submission.php
https://www.ncbi.nlm.nih.gov/pubmed/15884874
https://www.ncbi.nlm.nih.gov/pubmed/15884874
https://www.ncbi.nlm.nih.gov/pubmed/15884874
https://www.tandfonline.com/doi/full/10.1080/13880200802437073
https://www.tandfonline.com/doi/full/10.1080/13880200802437073
https://www.tandfonline.com/doi/full/10.1080/13880200802437073
https://www.sciencedirect.com/science/article/pii/S030881460600104X
https://www.sciencedirect.com/science/article/pii/S030881460600104X
https://www.sciencedirect.com/science/article/pii/S030881460600104X
https://www.sciencedirect.com/science/article/pii/S030881460600104X
https://www.sciencedirect.com/science/article/pii/S0308814605003365
https://www.sciencedirect.com/science/article/pii/S0308814605003365
https://www.sciencedirect.com/science/article/pii/S0308814605003365

	Abstract
	Keywords
	Abbrevations
	Introduction
	Materials and Methods 
	Fruits
	Chemicals and reagents used
	Sample Preparation 
	Determination of antioxidant activity by FRAP Assay
	Determination of antioxidant activity by rancimat assay 

	Results and Discussion 
	Construction of calibration curve 
	FRAP assay 
	Rancimat assay 

	Conclusion 
	References
	Table 1:
	Table 2: 
	 Table 3:
	Table 4:
	Table 5:
	Figure 1
	Figure 2
	Figure 3

