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Fruit processing industries generate enormous amount of by-product materials which can be a
valuable source of bioactive compounds. Guava fruit’s by-products seed and pomace along with the peel
were analyzed for antioxidant activity and bioactive compounds. In the present study the total phenolic
content (TPC), evaluation of antioxidant activities using 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging
activity, Ferric Reducing Antioxidant Power (FRAP), Total Flavonoid content (TFC) were determined. The
quantification of some of the bioactive phenolics was carried out using HPLC. The pomace along with the
peel extract contained highest phenolic content 432 mg gallic acid equivalent (GAE) per g and possessed
strong antioxidant activity in antioxidant assay. The mineral and toxic metals characterization was carried
out using ICP-MS method after extraction process. The compound extracted from these by-products can
be utilized as nutraceuticals in food, food ingredients, formulation of new improved healthier food products
and pharmaceutical industries.

Keywords: polyphenols, antioxidant properties, carotenoids, flavonoids, nutrients, minerals, toxic metals,
healthier product

INTRODUCTION

“Psidium guajava” (Guava) is an important tropical fruit with high nutritious value [1]. It is an excellent
source of Vitamins C, A, B2 (Riboflavin) and minerals like calcium, phosphorus, potassium, sodium and
iron [2]. It contains about 180-300 mg of vitamins per 100 g of pulp and high level of about 50-300 mg per
100 g of ascorbic acid [3]. Ripe Guava fruits contain 14.0 percent total soluble solids (TSS); 0.3 percent
acidity; 7.0 percent fiber; 14.3 percent carbohydrate; 2.5 percent protein and 1.3 percent minerals [4-5]. It
is also rich source of carotenoids and phenolic compounds which have been associated with diminished
risk of diseases such as cardiovascular, certain carcinogenic disease, inflammation, hypertension,
arthritis and neurodegenerative diseases [6-8].

Various processed products which were produced from Guava include beverages, syrup, juice-wine,
dehydrated and canned products. Guava processing industries generate large amount of the waste
byproducts as peel, pomace and seed which contain valuable reusable bioactive compounds [8].
Recently, more emphasis is based on the extraction of the valuable products and their utilization as
functional food, health supplement, neutraceutical product, food additives, food ingredients, medicinal and
cosmetics [9-15]. The byproducts can be further processed to develop food products such as jams, jelly,
velva frozen dessert and fruit leather [4,16].

Guava fruit contain enormous amount of essential nutrients and micronutrients such as phytochemical
compounds, minerals, fibers and vitamins which are useful for the human health [7,11]. Recent study has
shown that the fruit peel and seed contain considerable amount of phenolic compounds and ascorbic acid
[17]. The role of the peel is to protect the inner portion of the fruit from pest and microorganisms [18].
Seed as the by-product of the fruit such as citrus, apricot kernel, and mango from food processing
industry have been reported to contain phenolic compounds [19]. There is greater need to find different
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ways to utilize these byproducts containing bioactive compounds having antioxidant activity as food
additives or supplements which eventually will increase the opportunity for commercial exploitations.

The extracted nutrients and polyphenols can be utilized for the further development of the functional
food by addition as natural antioxidants during the processing of the food to improve health status. They
can also be utilized as nutraceuticals in the medicinal form of pills, capsules or liquids. In both forms they
provided demonstrated physiological benefits, improve health, and diminish disease risk through
prevention [20]. Food enriched with natural antioxidants helps in the prevention of the development of
diseases caused by oxidation stress. The exploitation of the byproducts of food processing industries as a
source of functional compound and their application in food is promising field which require
interdisciplinary research of food technologists, food chemists, nutritionists, and toxicologists.
Nutraceuticals and functional foods provide a means to reduce the increasing burden on the health care
system by continuous preventive mechanisms. The interest in nutraceuticals and functional foods
continues to grow and is powered by progressive research efforts to identify properties and potential
applications of nutraceutical substances, coupled with public interest and consumer demand [21-22].

Nutrients present in guava fruits both pink and white varieties are plentiful and diverse. However they
contain both essential minerals and toxic metals over a wide range of concentrations. The transition
metals like Fe, Cu, Mn, and Zn occur naturally and they serve as plant nutrients depending upon their
concentrations. On the other hand Pb, Cr, Ni, Hg, and many other heavy metals are indirectly distributed
as a result of human activities which could be very toxic even at low concentrations [23].

Guava hy-products are valuable raw materials as a source of polyphenols and nutrients. Thus present
study was undertaken to assess total phenolic content, evaluate antioxidant activities, quantification of
individual bioactive phenolic compounds, nutrients and toxic metal contaminants present in the peel,
leftover pomace along with the seeds of guava waste. These products were taken for the study as they
are generally generated from the fruits processing industries as waste byproducts and that can be utilized
further for the formulation of various products and help in sustainable and stable growth of the food
industries. The subsequent development of low cost technologically viable approach to convert guava by-
products into nutraceuticals, food ingredients and the development of new healthier food products would
help in reduction and disposal of byproducts and the production of value added food stuff.

MATERIAL AND METHODS
Chemical Reagents

All the reagents used were analytical grade and obtained from Sigma Aldrich Inc., Thermo Fisher,
Merck, Fluka and Milli-Q water. The glassware was thoroughly cleaned before use.

Sample preparation

Fresh guava both white and pink varieties of high quality with no visible scratch or spoilage were
purchased in the spring season from Azadpur Mandi in Delhi. The by-products were obtained after
extracting juice of guava containing guava peel, pulp and seed. The by-products of guava samples were
lyophilized, homogenized, and stored at -20 °C in a sample bottle protected from light. Moisture content
was determined for samples using standard method [24]. Total protein, ash content, crude fiber, and total
fat content were determined according to the standard method of analysis [25].

Extraction process

The extraction of the phenolic content was carried out by the following procedure: 2.56 g of powdered,
freeze dried samples were weighed on analytical microbalance and transferred to centrifuge tubes. Two
step extractions were carried out and were combined for the subsequent analysis. In the first step the
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weighed sample was mixed with 20 mL ethanol:water (50:50, pH 2) solution and homogenized using
orbital shaker incubator (New Brunswick Scientific) at 300 rpm for 60 minutes. The supernatant solution
was separated and kept aside and the residue was used for the second step extraction. The remaining
residue sample was treated with 20 mL of acetone:water mixture (70:30, v/v) and extraction was carried
out as mentioned in the first step. The supernatant was recovered and mixed with the first step solution
and diluted to 100 mL. The extracts obtained were evaluated for the presence of various phytochemicals
by chemical tests using standard procedures [26-28].

Physicochemical analysis
Qualitative Phyto-chemical Analysis

The extracted sample solutions were analyzed qualitatively for the presence of bioactive compounds
by using standard method [29].

Determination of Total Phenolic Content (TPC)

Total phenolic content in the sample solution was determined by Folin-Ciocalteau reagent [30]. Equal
amount of extracted sample solution and diluted Folin-Ciocalteau reagent were mixed together and kept
for few minutes followed by addition of 1 mL sodium carbonate solution (7.5% w/v) and incubated at room
temperature for one and half hours in the dark. The absorbance of the resulting solution was measured at
760 nm using UV-Vis spectrophotometer. Gallic acid was used as a standard. The results were
expressed as mean * standard deviations of mg of gallic acid equivalent 100 g™ extract.

Total Flavonoid Contents

Total flavonoid contents in the sample solution were determined using the aluminum chloride
colorimetric assay. The 1 mL sample extract, 2 mL distilled water and 0.3 mL of 5% NaNO, solution were
combined in 10 mL volumetric flask and kept at room temperature for 5 minutes. In this solution, 3 mL of
10% AICI; solution was added followed by 2 mL of 1 M NaOH solution and the total volume was made up
to 10 mL with distilled water. The absorbance of the solution was measured at 510 nm using a
spectrophotometer. The concentration of flavonoid compound was estimated by calibration curve using
quercetin as flavonoid reference. The results were expressed as mean + standard deviations of mg of
quercetin equivalent 100 g™ extract.

DPPH Free Radical Scavenging Capacity

Antioxidant activities were measured in triplicate for the extracted sample solution using DPPH assay.
DPPH assay absorb strongly at wavelength 517 nm which is the A,.. When the phenolic compounds in
the extract react with the stable DPPH radical, it remove the free radical which lead to the color change
from blue complex to light yellow. The color change depends on the intrinsic concentration of available
antioxidant and its rate of reactivity towards DPPH. The degree of reduction in absorbance measurement
is indicative of the radical scavenging power of the extract. The measurement of the DPPH radical
scavenging activity was performed according to described methodology [31]. The samples were treated
with the stable DPPH radical in the extracted solution. To the 1 mL sample solution in test tube was
added 5 mL of absolute ethanol followed by 1.0 mL of 0.5 mM DPPH radical solution. Absorbance was
measured at 517 nm after 60 min of reaction using a UV-Vis spectrophotometer (Shimadzu 2600). The
control solution was prepared by mixing ethanol (5 mL) and DPPH radical solution (0.5 mL). The
scavenging activity percentage (AA %) was determined using the equation: DPPH free radical scavenging
activity (%) = (Absorbance Control-Absorbance Sample / Absorbance Control) x100. The quality of the
radical scavenging property of the sample extracts were determined by calculating 1Cs, value. 1Cs
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(concentration providing 50% inhibition) values were calculated from percentage disappearance versus
concentration plot.

Ferric Reducing Antioxidant Power Assay (FRAP)

The FRAP assay was performed according to Benzie and Strain with some modifications [32]. The
following stock solutions were prepared for the analysis: 300 mM acetate buffer pH 3.6, 10 mM TPTZ (2,
4,6-tripyridyl-s-triazine) solution in 40 mM HCI, and 20 M FeCl;.6H,O solution. The fresh reagent was
prepared from the stock solution by adding 25 mL acetate buffer, 2.5 mL TPTZ solution, and 2.5 mL
FeCl;.6H,0 solution and warmed to 37 °C before use. Sample extracts were allowed to react with FRAP
solution in the ratio 1:20 for 30 min in the dark. The molar absorbance was measured for the product
formed [ferrous tri-pyridyltriazine complex] at 593 nm. Results were expressed as mg per 100 g extract
weight (mg/100g).

HPLC Analysis of Phenolic Compounds

Phenolic Compounds were separated and quantified in the extracted sample solution using HPLC-
2707 Water system equipment with thermostatically controlled column oven and a diode array detector-
2996. Samples and mobile phase were filtered with Advantech filter and analyzed by using reverse phase
HPLC. Optimal separation was achieved using isocratic elution on a C18 column (250 x 4.6 mm X 5 pm)
at a flow rate of 1.1 mL/min at 35 °C. The mobile phase used was methanol containing 0.2% phosphoric
acid. All samples were injected three times using automatic sample injector. The spectral data of signals
from PDA detector was measured at 360 nm. The external standard method was used for identification
and quantification of phenolic compounds and expressed as mg/100g of extract [33].

Proximate Analysis

The proximate analysis was determined by standard method [34]. Moisture, ash, protein, crude fiber
and lipid content were determined by AOAC method. The samples were measured in triplicate for all
samples.

Determination of metals

The metals were determined after drying the sample on a hot plate followed by ashing in the Muffle
furnace (Metek Scientific Co. Ltd.). All glassware were thoroughly cleaned using freshly prepared 10%
(v/iv) HNO; for about 48 h and finally rinsed with double deionized water (DDW).

Samples were initially dried at 65 °C for 48 h and brought to room temperature in a desiccator. About 1
g of dried and well homogenized sample was weighed accurately in a porcelain crucible and 2 mL of 6 M
HNO; was added. Mineralization was carried out in three stages: (i) the sample was initially heated in a
muffle furnace at 100 °C to evaporate excess reagents; (ii) further, sample was heated at 250 °C for 30
minutes; (iii) followed by heating at 450 °C for 4 hours. The sample was brought to room temperature in
desiccator. The minerals and contaminants were brought into the solution by adding few drops of HNO;
and DDW and quantitatively transferred to 50 mL measuring flask and diluted with DDW. All samples
were analyzed by ICP-MS.

Statistical Analysis

Each test assay was done three times from the same extract in order to determine their reproducibility.
Results were expressed as mean values + standard deviation. Comparisons were performed by analysis
of variance (ANOVA). The correlations among the data were calculated using Pearson’s correlation


silvana
Typewritten Text
4


Neela, E.; Khushbu, S.; Aman, K.

coefficient (r) and p<0.05 was considered as significantly different. Duncan’s test was used to determine
significant differences.

RESULTS AND DISCUSSION
Phytochemical Screening

The sample extracts of pink and white guava fruits were tested for the presence of alkaloids, steroids,
tannins, saponins and glycosides. The qualitative approach was used and expressed as (+) for the
presence and (-) for the absence of phytochemicals.

The phytochemical screening of sample extracts of pink and white guava samples indicate the
presence of secondary metabolites such as flavanoids, saponons, terpenoids, steroids, and coumarins
(Table 1). Alkaloids were detected in the peel extract but not in the seed extract. Due to the medicinal
properties of these phytochemical compounds the screening was carried out [35-42].

Table |. Secondary Metabolite detection

Phytochemicals Peel Seeds
Flavanoids + +
Tannin + +
Alkaloids + -
Phlobatannins - -
Saponins + +
Terpenoids + +
Steroids + +
Coumerins + +

Total Phenolic Content

The total phenolic content (TPC) of white and pink guava peel and seed extracts is tabulated in Table
Il. Phenolic compounds present in large amount in peel waste in fruits are considered to be an important
constituent due to their antioxidant activity [43]. TPC expressed as gallic acid equivalent (GAE), varied
from 57 to 432 mg GAE/100 g in guava. In the present study TPC was found to be 339.9 mg GAE/100g in
peel byproduct and in seed byproduct was 57.2 mg GAE/100 g and similarly for pink flesh guava was
432.06 mg GAE/100 g and 74.62 mg GAE/100 g of peel and seed byproduct respectively. The highest
(p<0.05) TPC were obtained for peel byproducts and the lowest for the seed byproducts. Total phenolic
content were correlated with the antioxidant activity mentioned in Table Il. These results are comparable
with those obtained by Dasgupta et al. [44] and Dorman et al. [45] where they reported direct relationship
between total phenolic content and antioxidant activity in many plant species.

Table Il. Total phenolic content, total flavonoid content and antioxidant activity of peel and seed of
white and pink guava fruit

Samples TPC (mg/100 g) TFC (mg/100 g) ICs0 (Mg/100 g) FRAP (mg/100 g)
Guava Peel (white) 339.9+0.3% 32.4+0.6° 21.6+0.2° 24.2+0.2°
Guava Seed (white) 57.2 +0.4° 15.6 + 0.5° 27.9+0.8° 30.6 + 0.3%
Guava Peel (pink) 432.1+0.7° 33.0+0.5 20.5+0.2° 19.6 + 0.3°
Guava Seed (pink) 74.6 +0.5° 16.5 +0.3° 26.5 + 0.5 28.5 +0.4°

The values of individual compounds were the mean + standard deviation (n =3) and values followed by different letters in
the same column are significantly (p<0.05) different from each other.
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Total Flavonoids Content

The flavonoid content of the extracts was investigated due to the power of these compounds to reduce
oxidative damage to cells as demonstrated in several studies [44]. The flavonoids content of extracts was
calculated as quercetin equivalent (QE). The total flavonoids content (TFC) in peel and seed extract was
found to be 32.4 mg QE/100 g and 15.6 mg QE/100 g of white variety of guava and for pink guava was
33.0 mg QE/100 g and 16.5 mg QE/100 g. TFC ranged from 15.6 mg QE/100 g to 33.0 mg QE/100 g in
white guava and pink guava peel and seed extract. The higher (p < 0.05) TFC yield were obtained for
peel byproducts and the lowest for the seed byproducts. The TFC and antioxidant activity were also
correlated as shown in Table Il which indicate flavonoids might be responsible for its activity [47]. No
significant (p < 0.05) difference was found among guava white and guava pink peel extract in TFC.

DPPH Activity

The DPPH free radical scavenging by antioxidants is due to the hydroxyl group present in the sample.
The large number of hydroxyl groups lead to greater radical scavenging activity. Phenolic compounds
generally have significant scavenging effects for DPPH free radical [48-50]. The ICs, value for the sample
extract defined as the concentration of extract causing 50% inhibition of absorbance was calculated.
Lower the ICs, value, the higher the antioxidant power [51-52]. The results of I1Cs, of different samples of
guava fruits are summarized in Table Ill. The ICs, value ranged from 20.5 — 27.9 mg/100 g in white and
pink guava peel and seed extract. Lower value in case of guava peel extract indicates the higher
antioxidant power as compared to guava seed extract. The scavenging activity of sample extracts were in
the order: guava peel (pink) > guava peel (white) > guava seed (pink) > guava seed (white). This is also in
accordance with the reported literature where the values were 32-33 pg/g for the white variety and 15-16
ug/g of red variety of guava fruit flesh extract. Guava peel extract exhibited the higher (p<0.05)
antioxidant activity as compared to guava seed extract. The antioxidant activity of guava peel extract was
similar with the whole guava fruit pomace and peel extract [53]. There is strong correlation with the TPC
and TFC (r* = 0.516).

Ferric Reducing Antioxidant Power (FRAP) Activity

The reducing antioxidant power of sample depends on its electron transfer ability towards the FRAP
reagent. There was increase in absorbance which indicates its reductive ability. The reduction of ferric-tri-
pyridyl triazine to the ferrous complex develops an intense blue color, which was measured at A max of
593 nm. The external standard calibration curve wad used for the quantification. The result of the ferric
ion reducing activities of the extracts is the presented in Table Il. The result shows that the value is 24.2
and 30.6 mg FeSO, equivalent /100 g peel and seed of white guava and 19.6 and 28.5 mg/100 g for peel
and seed of red guava. The value indicates the excellent reducing ability. It has been found that there is
strong correlation between TPC and antioxidant activity as determined by FRAP and DPPH. The same
correlations were also reported in fruit juices [54]. The difference in antioxidant activity as determined by
DPPH and FRAP measurements is attributed to a relative difference in the ability of antioxidant
compound to quench peroxyl radicals and to reduce the reagents (DPPHy/iron).

HPLC Analysis

The extracted peels, seed and pomace samples were analyzed using HPLC instrument with diode
array detector. The peaks in HPLC chromatogram were well separated indicating that the used HPLC
conditions were optimum resulting in better efficiency of separation. Peaks were identified based on the
retention time, and the concentrations of four phenolic components were determined by using external
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standard method. The phenolic compounds and flavonoids identified and quantified by HPLC are shown
in Table IlI.

Table Ill. Individual bioactive compounds in the white guava seed and peel, and pink guava seed and peel
analyzed by HPLC (mg/100g)

Guava Sample Peel—-pink Peel-white Seed-pink Seed-white
Myricetin 18.3+0.2° 21.7+0.2° 7.4 +0.4° 7.3+0.1°
Apigenin 459.3 +3.2° 448.8 +1.9° 64.1 +0.3° 59.7 + 0.8°
Quercetin 1.3+0.3 09+0.3" ND ND
Chlorogenic acid 55.3 + 0.6" 58.3 + 2.1° 26.8+0.5° 29.0 +0.7°

The values of individual compounds were the mean + standard deviation (n =3). Data with different letters in the same row is
significantly difference at level p<0.05. ND is not detected.

The result showed the phenolic compound varied in both white and pink variety of guava peel and
seed. Among the phenolic compound chlorogenic acid present in fruit peels and seeds were in order:
guava white > guava pink and it was higher in peel as compared to seed.

In the present study it was observed that the flavonoids present were higher in pink variety as
compared to white variety and were higher in peel as compared to seed. The amount of quercetin was
found to be in the range of 0.9 — 1.3 mg/100 g. An appreciable amount of quercetin was detected in the
peel extracts of both white and pink guava and not detectable in the seed. Apegenin was found in
appreciable amount in both peel and seed of guava white and pink varieties and it ranges from 448.8 —
459.3 mg/100 g in white and pink guava peel and ranges from 59.7 — 64.1 mg/100 g in white and pink
guava seeds. Myricetin, with its three adjacent hydroxyl groups was one of the most active antioxidants.
The poly-phenolic myricetin is a flavonol found in white and pink guava peel and seed. The amount
ranges from 18.3 — 21.7 mg/100 g in white and pink guava peel and in seed it ranges from 7.3 -7.4
mg/100 g. Several studies had correlated that flavonoids are the main contributor for plant’'s antioxidant
activity [55,56]. The strong oxidant activity by the guava peel extract may be attributed to the abundance
of apigenin, myricetin, and chlorogenic acid.

Proximate Analysis

Proximate analysis of the seed and peel is done in order to know the nutrient content. According to
Cabral et al. [57], the food value of guava fruit was 0.9% to 2% protein, 0.1% to 0.5% fat, 2.8% to 5.5%
fibre along with minerals and vitamins in the whole guava fruit. Nutrient content of the peel and seed as
shown in Table 1V is significant and comparable.

Table IV. Proximate composition of guava seed and peel

Parameters Peel Seed and pomace
Moisture% (Dry basis) 3.49+0.12% 2.77+0.24°
Total Protein 0.91+0.07% 0.70+0.11°
Crude fiber 0.29 +0.03° 0.49 + 0.09"
Crude Fat 0.06 +0.01* 0.08 + 0.02*
Ash 0.024 + 0.006% 0.011 + 0.005°

The values of individual compounds were the mean + standard deviation (n =3) and values
followed by same letters within the rows are not significantly (p<0.05) different from each
other.
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The total protein content of peel and seed was 0.91% and 0.70%; fat content was 0.06 % and 0.70 %.
The fat content is more in seed as it contains essential fatty acid; similarly, crude fiber was 0.2930/g in
peel as compared to 0.4857/g in seed; ash indicates the mineral content which is 0.024% and 0.011% in
dry peel and seed of guava respectively.

Trace metals and mineral analysis

Certain metals such as Cu, Fe, Mn and Zn are the naturally occurring essential elements. Other metals
such as Pb, Cr, Ni, As, and Hg are considered to be very toxic at very low concentrations. The amount of
Cu, Fe, Mn, Zn, Pb, Cr, Ni, As, V, and Hg in the peel and seed of guava white and pink variety were
determined using ICP-MS method. Table V shows the concentrations of all these metals. The toxic
elements were present in less than 0.1 mg/L in all the samples which is below the toxic limit guide lines
for fruits given by the regulations. The essential elements such as Fe, Mn, Cu, and Zn were present in all
these samples. The range of Fe, Cu, Mn and Zn concentrations were 0.50 — 1.10, 0.10 — 0.30, 0.13 —
0.42, and 0.20 — 0.30 mg/L respectively.

Table V. Metal concentrations in both white guava seed and peel, and pink guava seed and peel
(Psidium guajava) extract (mg/L)

Sample Vv Cr Mn Fe Ni Cu Zn As Hg Pb
WP <0.1 <0.1 0.41+0.04° 0.60+0.03° <0.1 0.10+0.01*> 0.20+0.06° <0.1 <0.1 <0.1
WS <0.1 <0.1 0.13+0.02* 0.50+0.01° <0.1 0.30+0.04° 0.30£0.02° <0.1 <0.1 <0.1
RP <0.1 <0.1 0.42+0.06° 1.10+0.04° <0.1 0.10+0.01* 0.30+0.03° <0.1 <0.1 <0.1
RS <0.1 <0.1 0.24+0.04° 0.60+0.02° <0.1 0.30+0.02° 0.30+0.02° <0.1 <0.1 <0.1

WP = white guava peel; WS = white guava seed; RP = pink guava peel; RS = pink guava seed. The values of individual
compounds were the mean + standard deviation (n =3) and values in the same column followed by different letters are
significantly (p<0.05) different from each other.

CONCLUSION

The waste byproduct of fruits and vegetables is already been a major issue in the food sector in the
developing countries. To compensate the losses occurring in the fruit processing industry, it is require that
the proper waste management is followed and directing the energy in the right direction. The observed
results indicate that its bioactive compound content and antioxidant activity as determined by performing
the various assays like free radical scavenging activity through DDPH assay, and FRAP assay are found
to be excellent. The FRAP activity shows that it is 24.2 and 30.6 mg FeSO, equivalent/100 g peel and
seed of white guava and similarly 19.6 and 28.5 mg/100 g for peel and seed of red guava. The ICs, value
ranged from 20.5 — 27.9 mg/100 g in white and pink guava peel and seed extract. The results of TPC
shows that there is 339.9 mg GAE/100 g of peel and that of seed is 57.2 mg/100 g and similarly for pink
flesh guava is 432.1 mg GAE/100 g and 74.6 mg GAE/100 g of peel and seed respectively. Result of total
flavonoid content (TFC) in peel and seed extract is 32.4 mg/100 g and 15.6 mg QE/100 g of white variety
of guava and that of pink guava is 33.0 mg QE/100 g of guava. The above results show that phenolic
content of the seed, peel and pomace of guava fruit are present in significant amount indicative of its
antioxidant activity.

The nutrient content observed in the peel and seed of the white and pink flesh guava indicates its
excellent food value. The total protein content of peel and seed is 0.91% and 0.70%; fat content is 0.06%
and 0.70% - the fat content is more in seed as from the literature review it contains essential fatty acid in
it; similarly, crude fiber is 0.2930/g in peel as compared to 0.4857/g in seed; ash indicates the mineral
content which is 0.024% and 0.011% in dry peel and seed of guava respectively. It indicates that along
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with the good nutrient content it has excellent bioactive compound with significant antioxidant activity. The
bioactive compounds present in by-product of the fruit processing can be utilized for various other
purposes like value added processing, as functional food, food additives, therapeutic applications, for
fortifications and many more.

Manuscript received: 05/21/18; revised manuscript received: 07/29/18; revised manuscript for the 2" time received:
09/07/18; revised manuscript for the 3" time received: 09/25/18; revised manuscript for the 4™ time received:
10/25/18; manuscript accepted: 12/19/18; published online: 02/07/19.
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