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Para ser puntuales que los objetivos con los que concuerda son Biotecnologia,

Ingenieria de Alimentos y Desarrollo sustentable.

De igual forma, en seguida se presentan los sitios de indizacién de la revista en
cuestion, en donde puede verse que en afio 2018 tuvo un factor de impacto de 1.068
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El contenido de la revista se dirige a investigadores, académicos, estudiantes y
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Asi mismo, pertenece al indice de Revistas Mexicanas de Investigacion Cientifica y

Tecnologica del CONACyYT. A continuacion, se muestra la captura de la seccién



About the Journal de la pagina web oficial de la revista donde se encuentra la
informacion antes descrita. Ademas, se adjunta el resultado de la evaluacion de la
revista realizada por parte del Sistema de Clasificacion de Revistas Mexicanas de
Ciencia y Tecnologia por parte de CONACyT, donde se muestra sus diferentes

indizaciones.
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GUIA PARA AUTOR

A continuacion, se adjunta la plantilla y la guia de autor de la revista, contenido que

debera contemplar en su totalidad el articulo presentado y enviado a la misma.

1 Revista Mexicana de Ingenieria Quimica
2 The tifle muxt be placed here

3 El fitulo del trabajo debe ir agui
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14 ahstract. This iz the shetract. Thiz is the ahstract. This iz the abstract. This iz the ghetract.
15  This iz the sbstract This is the abstract. This is the abstract. Thiz iz the abstract. This is tha
14  ahstract. This iz the shetract. Thiz is the ahstract. This iz the abstract. This iz the ghetract.
17 This iz the sbstract This is the abstract. This is the abstract. Thiz iz the abstract. This iz tha
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A ahstract.
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111 This iz g subsubzeciion

2. Tables and figures
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to meet the printing margims. Thus, it i3 recommendabla to create ames, charis; stc
sufficiently large in order to be readable evan when the zize iz reduced. The acceptabla
extensions for the figures are: jp=, .pog, .Eif, bmp, eps and pdf. Pleaze do not send tha
figures as a _zip file. Tables must not have vertical lines, Tables as image fles are not
acceptabla.

Tables must not have vertical borders, Tables submitted 25 images are not acceptabls.

3. End of the manuscript

The finzl zactions of tha mamscript are; Conclosions, Acknowledeements, MNomenclatare,
Fefarances and Appendix (if necessary). Mone of them should be mumbearad.
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CARTA DE ENVIO

M Gmail Jukary Ramirez <juka.ramirez.contreras@gmail.com>
[rmiq] Submission Acknowledgement

1 mensaje

Francisco J Valdes Parada <igfvp@hotmail.com> 17 de febrero de 2020, 17:14

Para: Jukary Montserrat Ramirez Contreras <juka.ramirez.contreras@gmail.com>, Dora Luz Pinzén Martinez <dora_lpm@hotmail.com>, Enrique Daniel
Archundia Velarde <archundia_enrique@hotmail.com>, Ana Maria Roque Otero <oteroany@outlook.com>

Hello,

Maria Dolores Mariezcurrena-Berasain has submitted the manuscript, "Caracterizacion de Extractos Etandlicos y Acuosos de residuos de Guayaba
(Psidium guajava L.) y Aguacate (Persea americana Mill.)" to Revista Mexicana de Ingenieria Quimica.

If you have any questions, please contact me. Thank you for considering this journal as a venue for your work.

Francisco J Valdes Parada

Revista Mexicana de Ingenieria Quimica
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MANUSCRIPT

Revista Mexicana de Ingenieria Quimica

Ethanol and aqueous extracts characterization from guava (Psidium guajava L.) and
avocado (Persea americana Mill.) residues

Caracterizacion de extractos etanolicos y acuosos de residuos de guayaba (Psidium
guajava L.) y aguacate (Persea americana Mill.)

J.M. Ramirez-Contreras, M.D. Mariezcurrena Berasain*, D.L. Pinzon-Martinez, E.D.,
Archundia-Velarde, A.M. Rogue-Otero

* Facultad de Ciencias Agricolas, Universidad Autdnoma del Estado de México, Toluca,
Estado de México, México e-mail: nekkanel6@hotmail.com

Sent date: 17/February/2020

Abstract:

In Mexico, avocado and guava production generate agronomic residues that contain bioactive
compounds as secondary metabolites produced in plants. Their consumption offer favourable
health effects; therefore, the objective of the present research was to characterize the
bioactive compounds and antioxidant properties in guava (Psidium guajava L.) andavocado
(Persea americana Mill.) residues (pulp or epicarp and leaves) at different ethanol
concentrations (T1 100%, T2 75%, T3 50% and T4 25%, v/v) and in aqueous extracts (T5).
Avocado epicarp (56.17 mg of EAG g b) and guava leaves 50% extracts (45.13 mg of EAG
gl dm) presented the highest total phenol content; consequently, as it was expected avocado
epicarp (328.95 TEAC/g dm) and guava leaves 25% extracts (320.01 TEAC/g dm) shown

the highest antioxidant capacity. On the other hand, the highest saponins values were at
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avocado (100.60 mg g™t dm) and guava leaves (76.96 mg g™* dm) 25% extracts. Then avocado
epicarp and guava leaves extracts are suggested as a high potential for agro-industrial,

pharmacological and chemical uses.

Keywords: Ethanol extracts, aqueous extracts, Total phenols, Saponins, Antioxidant

capacity, pH.

Resumen:

En México la produccion de aguacate y guayaba generan residuos agronémicos que podrian
contener compuestos bioactivos como metabolitos secundarios en plantas. Su consumo
ofrece efectos favorables a la salud. La finalidad de la presente investigacion fue caracterizar
los compuestos bioactivos y las propiedades antioxidantes en residuos (pulpa, epicarpio y
hoja) de guayaba (Psidium guajava L.) y aguacate (Persea americana Mill.) a diferentes
concentraciones (T1 100%, T2 75%, T3 50% y T4 25%, v/v) de extractos etandlicos y en
agua (T5). En los extractos de epicarpio de aguacate (56.17 mg de EAG g* b) y hojas de
guayaba (45.13 mg de EAG g bs) al 50% se observaron los mas altos valores de fenoles
totales. Por lo tanto, como era esperado se encontrd en los extractos 25% del epicarpio de
aguacate (328.95 TEAC/g bs) y hojas de guayaba (320.01 TEAC/g bs) la mayor capacidad
antioxidante. Por otra parte, tanto en hojas de aguacate (100.60 mg g " bs) como deguayaba
(76.96 mg g* bs) se detectaron los valores mas altos de saponinas al 25%. Se concluy6 que
los extractos del epicarpio de aguacate y de las hojas de guayaba tienen un alto potencial para

uso agroindustrial, farmacol6gico y quimico.

Palabras clave: Extractos etanolicos, extractos acuosos, Fenoles totales, Saponinas,

Capacidad antioxidante, pH.
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1. Introduction

Now a days there is a functional food tendency, which composition containing bioactive
compounds is obtained from plant secondary metabolites as a mechanism defense from
anabolism and catabolism from primary metabolites. Their constantly consumption offer
favorable health effects (Callejas, 2002). These substances are a chemical compounds
heterogeneous family of and their presence is related to the species, families or

morphological plant part studied (Shahidi and Ambigaipalan, 2015).

Mexican avocado and guava productions occupies the first and fifth, correspondent places in
worldwide production (SAGARPA, 2017; SENASICA, 2017). Commonly, these crops
during harvest, industrial processing, use or consumption generate agronomic residues
(endocarp seeds, epicarp and leaves) that could be very important as bioactive compounds in

foods by their metabolites presented (FAO, 2014).

Several research have reported chlorophylls, carotenoids, flavonoids and saponins found in
avocado (Wojdylo et al., 2013; Sharma et al., 2011; Wang et al., 2010) and ascorbic acid,
carotenoids, flavonoids, saponins and tannins (Medina and Valdés-Infante 2015; Pineda,
2005) in guava as an alternative medicine for stomach diseases, healings, hypoglycemic,
among others treatment pathologies (Henao and Marquez, 2018). However, their use in
different industries (pharmaceutical, chemical and food) is be determined by solvent used
during the extraction procedure (Ringuelet and Vifa, 2013; Beltran-Delgado, et al., 2013;

Buci¢-Kojié et al., 2011).

Water as universal solvent and ethanol low toxicity are the most important solvents that have
been found (Xavier et al., 2015). Their polarity is linked not only to the type of interatomic

junctions (ionic or covalent type), but also to the presence of polar functional groups
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(hydroxyl, amino) and because of the form hydrogen bridge ability (Ringuelet and Vifia,
2013). Therefore, the objective of the present research was to characterize the bioactive
compounds with antioxidant properties in guava (Psidium guajava L.) and avocado (Persea
americana Mill.) residues (pulp or epicarp and leaves) at different ethanol concentrations (T1

100%, T2 75%, T3 50% and T4 25%, v/v) and in agueous extracts (T5).

2. Material and methods

Experimental part was carried out at the Agricultural Sciences Faculty, Autonomous
University of Mexico State, Toluca, Mexico. Leaves, fruit or fruit parts (epicarp or mesocarp)
were obtained from young trees randomly compound mixtures from a rural production area
during 2018 winter. Guava (Indium guajava L.) variety was Calvillo and avocado (Persea
americana Mill) variety was Hass that were sample from Benito Juarez and Uruapan,

Michoacan State, respectably.

Plant material was disinfected with 1% sodium hypochlorite and air forced dried in an oven
(Felisa mod. F313A). Leaves and epicarp were dried at 50 °C, 48 h and avocado pulp for 96

h. Finally, dried material was ground until a less 1mm size was reached (Salem et al., 2011).

2.1. Obtaining extracts by maceration

Ethanol and aqueous extracts were made following Salem et al., (2011) methodology with
modifications. Ethanol extracts were performed using it at different concentrations (T1
100%, T2 75%, T3 50% and T4 25%, v/v) and aqueous (T5) extracts were done. Plant

extracts were prepared at 125 mg/mL and macerated in darkness for 72 h. Finally, they were
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placed in a 39 °C water bath, 30min in order to facilitate their filtration, which was carried
out in No. 41 (Quantitative 240nm) Filter Paper and placed in amber bottles. Samples were

in refrigeration for 24h.

2.2. Total phenol determination total (TP)

Folin Ciocalteu spectrophotometric determination followed the Arizmendi et al., (2015) and
Spizzirri (2009) methodology. 100 uL of each sample were mix with Folin-Ciocalteu reagent
47.8 uL and incubated for 15 min. 0.1% Na>CO3 300 uL were added to 1080 uL distilled
water followed of 2 h darkness incubation. Subsequently, 760 nm absorbance was measured
in a spectrometer (GENESYS UV-VIS) and expressed in acid gallic (EAG) per g dry matter

(dm) equivalence.

2.3. Saponins by solvent separation method determination

Saponins quantification started with a secondary metabolites separation using a phase
separation funnel. 20mL sample extract were weighed are poured into a funnel with 20mL
ethyl acetate (99.7/100, analytical grade, Fermont®) for 30 min. Phase separation was
performed with phenols upper phase part that were removed. Lower part (various
compounds) were returned to the funnel and 20mL of n-butanol (99.9/100, analytical grade,
Fermont®, Monterrey, Mexico) were added to separate saponins (SP) phase. Subsequently,
quantitation was performed by solvent evaporation and results were registered as dried matter

(dm) mg g* (Makkar et al., 1998; Salem et al., 2011).
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2.4. Antioxidant capacity (AC) (ABTS™) determination

Antioxidant capacity was quantified using the ABTS method [2.20-azinobis-(3-
ethylbenzothiazoline-6-acid)] by Metha et al., (2014) and Archundia et al., (2019). Radical
formation was performed by 7 mM ABTS solution and 140 mM potassium persulfate
reaction dark incubated at 25 °C, 16 h. Fresh radical solution was diluted in ethanol analytical
grade to achieve a 0.7 = 0.02 absorbance at 734 nm. 10mL plant extract was diluted in ethanol
100mL; due to, 30mL of this plant extract solution was mixed with ABTS radical solution
3mL. Absorbance was measured at 734 nm after 6 min of reaction and results were expressed

in antioxidant capacity of (TEAC) mmol/g dry matter (dm) Trolox equivalence.

2.5. pH determination

pH determination was carried out following Ramirez et al., (2013) methodology. Potential
hydrogen (pH) measure was done with a potentiometer (Thermo Scientific Orion STAR

A215).

2.6. Experimental design

A randomized multifactorial experimental design (5x3x2) was performed. Five ethanol
concentrations treatments T1 100%, T2 75%, T3 50% and T4 25%, (v/v) and aqueous extract
(T5) were considered. Three vegetative parts (epicarp, leaves and fruit or mesocarp) and two
plant species guava (Psidium guajava L.) Calvillo variety and avocado (Persea americana

Mill) Hass variety were used with three repetitions. Significant differences found (P<0.05)
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were analyzed using a Tukey means test 95%. Stat graphics Plus Version 5.0. Statistical

program was used.

3. Result and discussion

3.1. Total phenol determination

Total phenol (TP) avocado and guava results (Table 1) by solvent concentration or solvent
type had shown significant differences between treatments (P<0.05) for both species. Highest
values concentration was observed for 50% (v/v) ethanol extracts (26. 40 mg of EAG g™ for
avocado and 32.08 mg of EAG g dm for guava). Similar results were reported by Monroy-
Vazquez et al., (2007) with higher concentrations (2578 mg/mL) from Mexican chile ancho
(Capsicum annuum L. grossum sendt) 50% ethanol extracts. Differences were suggested due
to solvent polarity. Ethanol is a medium polarity as water is high polarity solvent; in addition
to, their allowed to combine and as a result a higher attracting phenols effectiveness were

achieved (Archundia et al., 2019).

For avocado vegetative part results (Table 1), epicarp avocado extracts presented the highest
total phenol (44.00 EAG g*dm). These results are similar to Wang et al., (2010) (12.60 EAG
gl dm) for Hass variety; besides, it was concluded that avocado seeds and epicarp as a
bioactive compounds such as chlorophylls, carotenoids and phenolic compounds (B and A
procyanidins) source. TP for guava extracts presented the highest values (29.57 mg of EAG
g "t dm) especially in leaves extracts (Table 1). Guava leaves have been reported with

polyphenols (flavonoids, especially quercetin) content (Vargas-Alvares et al., 2006).
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Table 1. Total phenols, saponins, pH and antioxidant capacity results from the different ethanol concentration and aqueous extracts

from avocado and guava residues.

Species Avocado (Persea americana Mill.) Guava (Psidium guajava L.)
Total Phenols Saponins  TEAC (mmol oH Total Phenols Saponins TEAC (mmol oH
Variable (mg EAG gtdm) (mggtdm) (gldedm) (mg EAG gtdm) (mgg'dm) gtde dm)
X X X X X X X X
Concentration (ethanol)
100% 14.88a 3.81a 173.93a 5.81a 7.61a 1.18a 219.20a 4.56b
75% 22.43b 20.23a 190.28c 6.35b 15.18b 2.89a 237.75b 4.90b
50% 26.40c 19.21a 180.76b 6.41b 32.08d 28.10c 311.55d 5.07c
25% 24.05b 47.18b 196.62d 5.96a 24.17c 44.71d 314.57d 4.61b
Aqueous extracts 23.54b 18.45a 192.40c 5.61a 14.13b 9.33b 282.16¢ 4.20a
Vegetative part or fruit
Pulp 10.04a 1.05a 6.25b 6.95a 220.39a 4.36b
Epicarp 44.00b 19.00a 315.95¢ 6.03a 19.38b 22.48a 284.43b 4.12a
Leaves 12.74a 46.22b 243.40b 5.80a 29.57c 29.14b 314.32c 5.52¢

Note: Different letters in the columns indicated significant differences between means (P<0.05) and the equal letters indicated that there were no significant differences between
means (P<0.05). ¥ Medium. DS = Standard deviation. EAG g-* dm = Equivalent of acid Gallic per g in dm, dm = dry matter. TEAC g-+of dm equivalent of antioxidant capacity in

Trolox------ = Samples not analysed.
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For solvent type or concentration-avocado vegetative part interaction (Table 2). Epicarp 50%
ethanol extracts presented the highest TP quantification (56.17 mg of EAG g dm). Similar
results were reported by Salmeron, (2014) (53.67 mg GAE g* dm) from Hass epicarp 80%
methanol extracts; nevertheless, methanol extracts are not allowed as food additives. Highest
TP guava quantification (45.13 mg of EAG g dm) was found in 50%ethanol-leaves extract
interaction (Table 3). Pérez et al., (2014) found lower TP values (9.071 mg of GAE g dm)
in young leaves 80% methanol extracts from the same guava variety. Then, total phenol
polarity could suggested as higher for the present solvent and guava variety studied

(Archundia et al., 2019).
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Table 2. Avocado vegetative part-solvent type or concentration interaction results.

Pulp Epicarp Leaves
Concentration (ethanol) ¥DS ¥DS ¥DS p
Total Phenols (mg EAG g*dm)
1) 100% 7.83+0.08bx 19.66+0.40by 5.06+0.08az 0.0001
2) 5% 7.94+0.07ay 45.45+0.80cx 13.39+2.04by 0.0001
3) 50% 18.92+0.11ay 56.17+0.83cv 19.76+0.07bx 0.0001
4)25% 5.35+0.87az 5.35+0.87az 15.19+2.25by 0.0002
5) Aqueous extracts 9.17+0.79ay 50.65+0.36bw 10.79+1.10ay 0.0001
p 0.0001 0.0001 0.0008
Saponins (mg g* dm)
1) 100% - 3.88+0.44az 7.44+0.16by 0.0001
2) 75% - 7.36+0.24ay 53.24+0.44bw 0.0001
3) 50% - 4.88+0.48az 4.88+0.48az 0.0001
4)25% - 40.84+0.52aw 100.60+0.36bv 0.0001
5) Aqueous extracts - 38.04+0.04bx 17.2+0.16ax 0.0001
p - 0.0001 0.0001
TEAC (mmol g de dm)
1) 100% 0.22+0.03az 301.13+1.88cz 202.63+0.01bz 0.0001
2) 5% 1.10+0.18ay 317.07+£7.51cy 252.66+1.08bx 0.0001
3) 50% 1.0140.01lay 317.07+3.76cy 224.20+0.94by 0.0001
4)25% 1.69+0.14ax 328.95+2.82cy 274.86+2.81bv 0.0001
5) Aqueous extracts 1.21+0.07ay 325.52+2.82cy 262.66+1.88bw 0.0001
p 0.0001 0.0005 0.0001
pH extracts values
1) 100% 6.24+0.34ay 5.75+0.49az 5.43+0.34az 0.1163
2) 5% 6.70+0.15ay 6.20+0.14bz 6.11+0.26cz 0.0298
3) 50% 6.71+0.24by 6.40+0.11az 6.14+0.16az 0.0149
4)25% 6.26+0.40ay 5.84+0.15az 5.77+0.42az 0.2506
5) Aqueous extracts 5.33+0.03az 5.94+0.39az 5.55+0.47az 0.1821
p 0.0005 0.125 0.1055

Note: Different letters (a, b and c) in the columns indicated significant differences (P<0.05) between vegetative part-solvent
type or concentration interaction and different letters (v, w, X, y and z) indicated significant differences (P<0.05) between
treatments or ethanol concentration (T1 100%, T2 75%, T3 50% and T4 25%, v/v) and in agueous extracts (T5). X Medium.
DS = Standard deviation. EAG g-:dm = Equivalent of acid Gallic per g in dm, dm = dry matter. TEAC g+of dm equivalent
of antioxidant capacity in Trolox = Samples notanalysed.
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Table 3. Guava vegetative part-solvent type or concentration interaction results.

Pulp Epicarp Leaves
Concentration (ethanol) ¥DS ¥DS ¥DS p
Total Phenols (mg EAG g*dm)
1) 100% 1.56+0.33az 8.84+1.77bz 12.42+1.32cz 0.0001
2) 5% 6.21+0.72ay 13.39+0.98by 25.94+0.11cx 0.0001
3) 50% 12.60+0.26aw 38.53+0.15bw 45.13+0.04cv 0.0001
4)25% 9.10+0.80ax 20.25+1.66bx 43.15+0.08cw 0.0001
5) Aqueous extracts 5.30+0.30ay 15.88+0.57by 21.22+1.52¢cy 0.0001
p 0.0001 0.0001 0.0001
Saponins (mg g* dm)
1) 100% - 0.56+0.01az 2.88+0.4bz 0.0001
2) 75% - 6.36+0.84bz 2.240.04az 0.0001
3) 50% - 57.08+4.36bx 22.68+2.96ax 0.0001
4)25% - 61.52+4.36bw 76.96+2.36bw 0.0001
5) Aqueous extracts - 20.2+0.6by 7.68+0.32ay 0.0001
p - 0.0001 0.0001
TEAC (mmol g de dm)
1) 100% 140.71+1.88ay 212.95+6.57az 303.94+1.88cz 0.0001
2) 5% 76.92+15.92az 318.09+0.94cx 315.45+1.08by 0.0001
3) 50% 301.44+2.87av 318.07+1.88cx 316.14+2.82by 0.0005
4)25% 309.57+9.38av 319.89+0.08bx 320.07+0.01cx 0.2374
5) Aqueous extracts 273.3+2.17bx 255.16+3.75ay 318.01+2.82cy 0.0001
p 0.0001 0.0001 0.0001
pH extracts values
1) 100% 4.28+0.06hy 4.25+0.06ay 5.15+0.16cz 0.0018
2) 5% 4.80+0.03aw 4.63+0.05ax 5.78+0.13by 0.0001
3) 50% 4.51+0.07ax 4.33+0.06ay 5.84+0.10by 0.0001
4)25% 4.14+0.03az 4.05+0.06ay 5.65+0.28by 0.0001
5) Aqueous extracts 4.08+0.02bz 3.35+0.11az 5.16+0.17cz 0.0001
p 0.0001 0.0001 0.0029

Note: Different letters (a, b and c) in the columns indicated significant differences (P<0.05) between vegetative part-solvent
type or concentration interaction and different letters (v, w, X, y and z) indicated significant differences (P<0.05) between
treatments or ethanol concentration (T1 100%, T2 75%, T3 50% and T4 25%, v/v) and in agueous extracts (T5). ¥ Medium.
DS = Standard deviation. EAG g-:dm = Equivalent of acid Gallic per g in dm, dm = dry matter. TEAC g+of dm equivalent
of antioxidant capacity in Trolox = Samples notanalysed.
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3.2. Saponins by solvent separation method determination

Saponins results for both species (avocado and guava) show significant differences between
solvents treatments (P<0.05) (Table 1). Highest saponins concentration was found in 25%
ethanol extracts (v/v) (47.18 mg g ' and 44.54 mg g, avocado and guava, respectably).
Koomson et al., (2018) presented similar saponins results in Solanum torvum (53.50 mg g %)
20% ethanol extracts. Saponins are glycosides chemical compounds with a steroidal or
triterpenoid type skeleton, where water solubility is facilitated by its high molecular weight,
monosaccharide residues presence and aglycone polar groups. Lower saponins solubility has
reported from an 80% ethanol solutions concentration; rather than, lower ethanol
concentrations performed higher saponins solubility (Donald et al., 2017). Avocado
vegetative part extracts with the highest saponins content (46.22 mg g dm) were leaves
extracts; likewise, guava leaves extracts presented the highest saponins results (29.14 mgg*
dm) (Table 1). It has been suggested that this is due to leaves saponins synthesis emerged as

plant defense mechanism for their survival against predators (Acamovic et al., 2005).

Avocado saponins solvent concentration-part vegetative interaction results had significant
differences (P<0.05) (Table 2). 25% ethanol-leaves extracts interaction presented the highest
saponins quantification (100.60 mg g dm) that resulted higher than Arukwe et al., (2012)
results in avocado ethyl acetate extracts (1.29 mg/100g dm). For guava, the highest saponins
guantification was found for the 25% ethanol concentration-leaves extracts interaction (76.96
mg gt dm) (Table 3). This value resulted higher than that Anbuselvi et al., (2017) for guava

leaves (3.2 mg/g dm) in 70% methanol extracts.
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3.3. Antioxidant capacity (AC)

Avocado and guava 25% ethanol extracts presented the highest AC values (196.62 TEAC/g
dm avocado and 314.57 TEAC/g dm for guava) (Table 1). These results agree with Alvis et
al., 2012 in AC Curcuma (Curcuma longa) 75% ethanol extracts (2649 mg of Trolox/L). For
vegetative part results; further, AC in avocado extracts was found (315.95 TEAC/g dm) in
epicarp. It has been suggested because of avocado antioxidants reported such as C, E, Bz and
Bs, vitamins, pantothenic acid, potassium, and dietary fiber (Kagawa, 2001) specifically in
epicarp (epicatechin) (Nose and Fujino, 1982) and catechin (Terasawa et al., 2006), high
antioxidant capacity chemical compounds. AC 314.32 TEAC/g dm guava leaves extracts
(Table 1) were the highest values found. It has been suggested due to its vitamin E, C,
carotenes, monounsaturated fatty acids, sterols and polyphenols, phenolic acids, such as
ferulic acid content; hence, they were attributed as antioxidant fruit capacity causes (Chen et

al., 2007; Wang et al., 2010; Gutiérrez et al., 2006).

Regarding the avocado type or solvent concentration-vegetative part interaction (Table 2) the
AC highest quantification (328.95 TEAC/g dm) was obtained in 25% ethanol epicarp
extracts. Present results are higher than Herndndez-Ruiz et al., (2015) (165.18 mmol Trolox
/g dm) report with the highest AC in avocado peel methanol extracts. For guava extracts the
highest AC was found (320.01 TEAC/g dm) (Table 3) in 25% ethanol leaves extracts.
Comparable results were presented by Tachakittirungrod et al., (2007) (4.91 mM equivalent
trolox/mg dm) in ethanol leaves extracts. Nonetheless, 25% ethanol extracts are more reliable

for food industry uses (Archundia et al., 2019).
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3.4. pH

pH results (Table 1) for avocado and guava presented significant differences (P<0.05).
Avocado range extracts was 5.61 to 6.41, while guava extracts remained in a range of 4.20
to 5.07. Both species presented the same behavior for ethanol or water extracts obtaining pH
acids; comparable, ethanol at different concentrations extracts became more basic pH. The
most basic pH was 50% ethanol concentration. It was suggested due to the 7.0 water and 6.0
ethanol initial pH; together with, samples pH (around 6.0), maceration hours and
temperatures used for extracts isolation. Escribano-Bailon et al., (2003) mentioned that pH
determines the phenol solubility degree in the extraction solvent, because it influences the
extraction of the compounds that are potentially water soluble; as a result, absolute ethanol
or aqueous extracts exposed to the conditions described above presented lower phenols
solubility than ethanol at different concentrations extracts and higher phenolic compounds

were found in 50% ethanol solutions as a polarity balance consequence suggestion.

For the vegetative or fruit part factor for both species significant difference (P<0.05) were
observed. Avocado extracts were from 5.80 to 6.25 pH. Leaves extracts presented more
acidic pH than pulp extracts (Table 1). Guava extracts shown 4.12 to 5.52 pH values, which
the most acidic pH was epicarp extract (Table 1). Guava leaves extracts presented higher pH
values similar to 6.0 pH. It could be suggested because of different conditions agroclimatic
and natural agents during the plant growth until harvesting or sampling time influence;
therefore, H" ions concentration in the vacuole from substrates such as sucrose and glucose,
causing a putative decrease with slight pH changes and acidity reduction (Garcia et al., 2015;

Ayala, 2014).

Vegetative part or fruit-type and solvent type or concentration interaction for avocado
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extracts included 5.43-6.71 pH values (Table 2). 50% ethanol extract-pulp extracts
interaction were the most alkaline pH (6.71). Guava extracts resulted from 3.35 to 5.84 pH
values, where the most alkaline pH value obtained was 50% ethanol-leaves extracts
interaction. pH value has a significant effect over phenol extraction as more basic (even
approaching 8.0) is it as higher phenol extraction concentration is presented (Sepulveda et
al., 2016). Therefore, it pH solvent extraction and samples, whether vegetative part or fruit

used, is suggested relevant for bioactive compounds extraction.

Conclusion

Bioactive compounds with antioxidant quantification were achieved in guava (Psidium
guajava L.) and avocado (Persea americana Mill.) residues (pulp or epicarp and leaves) at
different ethanol concentrations, where the best concentrations were 50 and 25% ethanol
extracts for total phenol and saponins determinations with AC, respectably. Avocado epicarp
with guava leaves and both species leaves under the analyzed conditions presented the
highest bioactive compounds studied (total phenol and saponins, respectably). Antioxidant
capacity was proportional to total phenols amount obtained. Avocado epicarp or guava
leaves-25% ethanol interaction presented the best AC. Finally, according to previousreports
avocado epicarp and guava leaves 25 or 50% ethanol extracts are putative potential options
for human and animal food supplements food; in addition, present extracts studied are

suggested as agro-industrial, pharmaceutical and chemical products active ingredients.
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ANEXOS

EL 15 de abril del 2020 se rechaz6 la presente investigacion de la revista Mexicana
de Ingenieria Quimica por incluir temas que no se consideran relevantes en una

investigacion de acuerdo con la politica de la revista.

Revista Mexicana

de Ingenieria (Juimica

Actual Archivo Anuncios Acercade ~

Directrices para autores

Tipos de contribuciones

Las contribuciones se clasifican en articulos de investigacidn y articules de revisian (tema previamente acordade con los

editores). Las contrizuciones no aceptadas son aguellas que se refieren meramente a la composicion quimica (incluidas

as propiedades antioxidantes), sintesis o caracterizacidn, asi comao a la optimizacidn de formulaciones (superficie de

respuesta). Los manuscritos deben contener contribucicnes originales e inéditas a la tecnologia v { o la ingenieria que no

se estén considerando para su publicacidn en otra revista. No se aceptan manuscritos de varias partes.

Se comenzd la busqueda de una nueva revista, considerando asi la revista Food
Science and Tecnology (Campinas), una revista de origen brasilefio. A continuacion,

se muestran las caracteristicas de la revista como:

+ Acerca de este diario.
+ Comité editorial.
+ Instrucciones para autores.

+ Sistema de clasificacion del sistema scimagojr.

Las cuales fueron extraidas de la pagina oficial de la revista.
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Food Science and Technology (Campinas) publica articulos cientificos en el
campo de |a ciencia de los alimentos. Los trabajos deben estar escritos en inglés y
seguir los estandares editoriales que se indican a continuacion.

Politica editorial

Food Science and Technology (Campinas) acepta articulos que presentan
resultados de la investigacion original y adopta un proceso de revisién por pares
doble ciego. El rechazo del manuscrito puede ser decidido por el editor en jefe, el
editor asociado adjunto y los editores asociados. La aceptaciéon del manuscrito
depende de |a revision de al menos dos arbitros anénimos designados por el
Comité Editorial. Las revisiones de los arbitros se enviaran a los autores para
guiarios en todos los cambios necesarios relacionados con sus manuscritos. En
caso de desacuerdo entre sus revisiones, la decision final la tomara el Editor
responsable del manuscrito o si lo considera necesario, se escuchara a otro arbitro
y las tres revisiones seran analizadas por el Comité Editorial de |a sbCTA. que
decidira finalmente sobre la aceptacion del manuscrito.

Los trabajos aceptados serdan publicados en la version en linea de esta revista y en
la biblioteca SciELO dentro de los doce meses.

Paternidad literaria

El crédito por autoria debe basarse dnicamente en contribuciones sustanciales y
participacion al desarrollo del trabajo.

El autor correspondiente actuard en nombre de todos los coautores como
corresponsal principal con la oficina editorial durante el proceso de envio y
revision.

Condiciones de contratacion y envio de derechos de reproduccién grafica
El autor correspondiente debe firmar y enviar los Términos del Acuerdo y los
Derechos de Envie de Reproduccidn Grafica al Comité Editorial de la shCTA en

nombre de todos los coautores. Al firmar los "Términos del acuerdo y presentar los
derechos de reproduccion grafica”, los autores acuerdan:

* Que ni este trabajo ni uno con contenide sustancialmente similar se ha
publicado antericrmente o se estd considerando su publicacidn en otro lugar;
* Presentar el trabajo y aceptar nombrar al autor correspondiente indicado;

Otorgar a la Sociedad Brasilefia de Ciencia y Tecnologia de Alimentos (sbCTA) los
derechos de reproduccion grafica si el trabajo es aceptado para publicacian.

Contenido

Investigacion original
El manuscrito debe presentar resultados claros y concisos de una investigacidn
basada en métodos cientificos.

Articulos de revision Los
manuscritos deben presentar una descripcién general pertinente al tema de la
revista con un enfoque en |z literatura publicada en leos dltimos cinco afios.



Investigacion con seres humanos

Al presentar los resultados de una investigacidon con seres humanos, se debe
proporcionar el niimero de proceso de aprobacién otorgado por el Comité de Etica
en Investigacién (resolucidn # 196/96, 10 de octubre de 1996, Consejo Nacional
de Salud de Brasil).

Estructura del articulo La

revision de la estructura del manuscrito y la informacion proporcionada es
responsabilidad del autor. Los manuscritos originales no deben exceder las 16
paginas (excluidas las referencias).

El texto debe estar espaciado con doble espacio entre lineas en formato de una
columna. Todas las lineas deben estar alineadas con el margen izquierdo de la
columna, dejando un margen de 2,5 cm a derecha e izquierda. Las lineas de texto
deben estar numeradas secuencialmente a lo largo del texto. Todas las paginas
deben estar numeradas secuencialmente {consulte el elemento "Formato de
archives" al final de esta guia).

Carta de presentacion
La carta de presentacion del manuscrito debe incluir lo siguiente:

» Declaracion de relevancia e importancia del trabajo : un texto breve de no
mas de 100 palabras que describa la relevancia del trabajo de manera
concisa;

« Titulos :

a) Titulo en inglés;
b) Encabezado de pagina (no mas de 6 palabras).

Pagina de
titulo La pagina de titulo del manuscrito debe incluir lo siguiente:

s+ Mombre completo y direccién de correco electronico de los autores;

* Mombres abreviados de los autores para la cita (Ej .. nombre completo: José
Antonio da Silva; nombre abreviado: Silva, JA);

= Afiliaciones de los autores: nombre de la institucién a la que pertenece cada
autor {nombre completo y siglas, direccion postal completa, codigo postal,
ciudad, estado y pais). Correlacione cada autor con su institucidn
correspondiente;

« Informacidn peostal de los autores (nombre completo, direccién postal
completa, nimeros de teléfono v de FAX, vy direccidon de correo electrdnico
del autor correspondiente).

Pagina de resumen y palabras clave
Resumen
El resumen debe:

= Estar solo en inglés;

* Ser un solo parrafo que contenga menos de 200 palabras;

« Indique claramente el objetivo principal y la razdn fundamental del articulo;
* Enuncie brevemente las principales conclusiones;

= Si corresponde, describa los métodos y resultados de los materiales;

+« Resuma las conclusiones;

= Sea parco con las abreviaturas y los acrdnimos.

El resumen no debe incluir:
s Motas al pig;

« Datos significatives y valores estadisticos;
s Referencias.
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Aplicacion practica
Texto breve con un maximo de 85 caracteres, indicando novedades y
caracteristicas importantes del estudio. Se publicarad la "Aplicacion practica”.

Palabras clave

El manuscrito debe tener al menos tres (3) y un maximo de seis (6) palabras
clave. Las palabras clave deben estar solo en inglés. Evite utilizar términos
incluidos en el texto principal del manuscrito en las Palabras clave.

Paginas de texto
El manuscrito debe organizarse de la siguiente manera:

« Introduccidn;

* Materiales y métodos; debe incluir disefio experimental y analisis de datos
estadisticos;

* Resultados y discusion (también pueden estar separados);

« Conclusiones;

« Referencias;

« Agradecimientos {opcional).

En el texto principal:

* Las abreviaturas, acrénimos y simbolos deben definirse claramente en el
primer uso;

* Mo se permiten notas a pie de pagina;

*» Se recomienda el uso de titulos y subtitulos cuando sea necesario, pero
utilicelos sin comprometer la claridad del texto. Deben estar numerados en el
orden en que aparecen en el texto;

* Las ecuaciones deben ser generadas por computadora y numeradas
secuencialmente con nimercs arabigos entre paréntesis en el orden en que
se mencionan en el texto. Las ecuaciones deben estar referenciadas dentro
del texto y en el lugar indicado por el autor. Mo envie imagenes de
ecuaciones. Mo se aceptaran ecuaciones suministradas por separado; solo se

aceptaran los insertados en el texto.
Tablas, figuras y graficos

Proporcione un maximo de siete (7) tablas, figuras y graficos. Deben estar
numerados con nimeros ardbigos en el orden en el que aparecen en el texto. En &l
Manuscrito.pdf - versiéon para evaluacion del revisor y en el Manuscrito.doc -
version para produccion, se deben incluir tablas, ecuaciones, figuras, cuadros y sus
respectivas leyendas dentro del texto principal en el lugar indicado por los autores.
Consulte a continuacidn las instrucciones de la version para produccidn.

Figuras y graficos (version para produccion)

Las figuras y cuadros deben ser provistos en el texto principal y numerados
consecutivamente utilizando nimeros ardbigos y sus respectivas leyendas deben
incluirse dentro del texto principal en el lugar indicado por los autores. Cuando
suministre figuras que contengan fotografias o micrografias, asegurese de que
estén escaneadas a alta resolucidn para que cada foto tenga al menos 1000 pixeles
de ancho. Todas las fotografias deben contener el nombre del autor. Los graficos
deben usarse para presentar archivos, esquemas y diagramas de flujo.

Tablas (version para produccion)

Las tablas deben incluirse en el texto principal y deben estar numeradas con
numeros ardbigos. Deben estar incrustades en el texto en el lugar indicado por el
autor. Las tablas deben prepararse con Microsoft Word® 2007 o posterior; no
deben importarse de Excel® o Powerpoint®, y deben:

* Tener una leyenda y un titulo;

» Sea autoexplicable;

» Tener los digitos significativos definidos segln criterio estadistico
considerando los digitos significatives en la desviacion estandar;

» Se utilizard con moderacidon para garantizar la coherencia visual y que el
texto sea facil de leer;

* Muestre datos que no se muestran en los araficos;
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s+ Tenga el formato mas simple posible; no se permite el uso de sombras, color
o filas verticales y diagonales;

s Tenga solo letras mindsculas en superindice que indiquen notas al pie
(abreviaturas, unidades, etc.}). Primero se deben indicar las columnas y luego
las filas, y se debe seguir este mismo orden para las notas a pie de pagina.

Nombres patentados

Deben especificarse las materias primas, los equipos de propoésite especial y los
programas informaticos utilizados en la investigacion (marca comercial, fabricante,
modelo, ciudad y pais de origen).

Unidades de medida

s Utilice unidades 51; (Sistema Internacional de Unidades);
* Las temperaturas deben expresarse en grados Celsius (@ C).

Referencias
Citas en el texto

Las referencias bibliograficas insertadas en el texto deben realizarse seguin el
sistema "Autor / Fecha". Por ejemplo, cita que contiene un autor: Sayers (1970} o
(Sayers, 1970); con dos autores: Moraes y Furuie {2010) o (Moraes y Furuie,
2010); las citas con mas de dos autores deben mostrar la melena del primer autor
seguida de la expresion "et al.". Cuando |a cita se refiere a una institucién, su
nombre debe presentarse completo.

Lista de referencia

La Revista de Ciencia y Tecnologia de Alimentos (CTA) adopta el estilo de citas y
referencias bibliograficas de la Asociacion Americana de Psicologia - APA. La
politica completa v los tutoriales se pueden verificar en http://www.apastyle.org .

La lista de referencias debe prepararse primero alfabéticamente vy, si es necesario,
cronolégicamente. Las referencias multiples del mismo autor en el mismo afio
deben identificarse con letras 'a’, 'b', 'c', etc. colocadas después del afio de
publicacion.

Los articulos en preparacion o enviados para revision no deben incluirse en las
referencias. Los nombres de todos los autores deben aparecer en las referencias;
por lo tanto, el uso de la expresion ‘et al." No se permite.

De acuerdo con la determinacion de |a sbCTA, los articulos aceptados cuyas
referencias bibliogrificas ne cumplan con los estandares de la Revista NO SERAN
PUBLICADOS hasta que se cumplan las normas.

Ejemplos de estilo para referencias:

Libros

Baccan, M., Aleixo, LM, Stein, E. y Godinho, OES (1995). Introducdo a
semimicroanalise qualitativa (6. ed.). Campinas: EduCamp. Universidade Estadual
de Campinas - UNICAMP. (2006). Tabela brasileira de composicdo de alimentos -
TACO (versdo 2, 2. ed.). Campinas: UNICAMP / NEPA,

Capitulo de libro

Sgarbieri, VC (1987). Compaosicdo e valer nutritive do feijdo Phaseolus vulgaris L.
En EA Bulisani (Ed.), Feijdo: fatores de producdo e gualidade (cap. 5; pags. 257-
326). Campinas: Fundagdo Cargill.

Articulos de

revistas Versantvoort, CH, Oomen, AG, Van de Kamp, E., Rompelberg, CJ y Sips,
AJ (2005). Aplicabilidad de un modelo de digestion in vitro para evaluar la
bioaccesibilidad de las micotoxinas de los alimentos. Toxicologia alimentaria y
guimica, 43 (1), 31-40. Sillick, T1 y Schutte, NS (2006). La inteligencia emocional
¥ la autoestima median entre el amor paterno temprano percibido y la felicidad
adulta. Revista electrdnica de psicologiz aplicada , 2 (2), 38-48. Obtenido de
http://ojs.lib.swin.edu.au/index.php/ejap
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Trabajo electronico (e-work)

Richardson, ML (2000). Enfoques para el diagnodstico diferencial en imagenes
musculoesqueléticas (version 2.0). Seattle: Facultad de Medicina de la Universidad
de Washington. Obtenido de http://www.rad.washington.edu/mskbook/index.html

Legislacion

Brasil, Ministério da Educacdo e Cultura. (2010). Institui 3 Politica Nacional de
Residuos Solidos; altera a Lel n© 9,605, de 12 de fevereiro de 1998; e da outras
providéncias (Lei n® 12.305, de 2 de agosto de 2010). Didrio Oficial da Republica
Federativa do Brasil.

Tesis y Disertaciones

Fazio, MLS (2006). Qualidade microbioldgica e ocorréncia de leveduras em polpas
congeladas de frutas (Dissertacdo de mestrado). Universidade Estadual Paulista,
S3o José do Rio Preto.

Articulos presentados anteriormente en conferencias cientificas

Sutopo, W., Mur Bahagia, 5., Cakravastia, A., & Arisamadhi, TMA (2008). Un
modelo de existencias de amortiguacion para estabilizar el precio de los productos
basicos &n un tiempo limitade de suministro y consumo continuo. En Actas de la
Novena Conferencia de Sistemas de Gestidn e Ingenierfa Industrial de Asia Pacifico
(APIEMS), Bali, Indonesia.

Formato de archivos
El texto principal del manuscrito debe enviarse de la siguiente manera:

» Formato Microsoft Word® 2007 o posterior;

» Fuente: Times Mew Roman, Arial o Tahoma en tamano 12;

» Doble espacio entre lineas;

» Las figuras, tablas, tablas, ecuaciones y leyendas respectivas deben
incorporarse al texto en la posicion gue prefiera el autor;

» El archivo no puede exceder las 16 paginas, ademas del listado de
referencias bibliograficas

» Las lineas y paginas deben numerarse secuencialmente;

* La portada con el nombre de los autores e instituciones debe presentarse en
un archivo separado
* El manuscrito debe ser nominado.

Después de verificar el estilo del formato y crear los archivos de acuerdo con las
pautas, continte con el envio en linea utilizando el En linga (consulte a
continuacion).

Enlace: http://mc04.manuscriptcentral.com/cta-scielo

Tarifas de publicacion:

La Revista de Ciencia y Tecnologia de Alimentos (Campinas) publicara un articulo
aceptado para publicacion de acuerdeo con las siguientes tarifas:

« USD 200.00 - no miembros de SBCTA

« USD 200,00 - al menos un autor debe ser miembro de la SBCTA v haber
pagado su cuota anual de membresia para ser elegible para el descuento;

« USD 180,00 - al menos dos autores deben ser miembros de la SBCTA v
deben haber pagado su cuota anual de membresia para ser elegibles para el
descuento;

« USD 160,00 - tres autores deben ser miembros de la SBCTA y deben haber
pagado su cuota anual de membresia para ser elegibles para el descuento;

« USD 140,00 - al menos cuatro autores deben ser miembros de la SBCTA y
deben haber pagado su cuota anual de membresia para ser elegibles para el
descuento;

* Los autores contribuyentes deben convertir el tipo de cambio comercial en
ddlares de la fecha del depdsito a real brasilefio.

El proceso de publicacién no comenzara hasta que se haya recibido la tarifa por el
trabajo aceptado. Las tarifas se pueden pagar de la siguiente manera:
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= Pago dentro de Brasil: la factura se enviarad al Editor por correo electrdnico.
= Pago internacional: factura de PayPal enviada al Editor por correo
electrénico.

Existe |a opcidn de pago con tarjeta de crédito.

Revision del idioma inglés

Los trabajos deberdn presentarse en inglés, acompafados de una carta que
acredite su edicidn, firmada por un especialista en lengua inglesa (hablante native
o no nativo). Toda edicidn del inglés debe ir acompafada de una carta detallando
los ajustes realizados en el documento original.

Antes de enviar en linea, el autor correspondiente debe completar y firmar los
términos del acuerdo y el formulario de envio de derechos de reproduccién grafica.

Envie este formulario por correo electrdnico o fax al Comité Editorial de la sbCTA a
publicacoes@sbcta.org.br o +35 19 32410527. El proceso de evaluacion no

comenzard hasta que se envien y reciban los Términos del Acuerdo y los Derechos
de Reproduccion Grafica.

Contacto

Sociedad Brasilefia de Ciencia y Tecnologia / SBCTA

Av. Brasil 2880-13001-970 Campinas - SP, Brasil - Caixa Postal: 271
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El 24 de abril del 2020 se envié el articulo cumpliendo con las especificaciones de
la revista Food Science and Tecnology (Campinas). A continuacion se adjunta la

carta del recepcion.

Food Science and Technolog

Preview

From: revista@sbcta.org.br
To: nekkane16@hotmail.com

cc: nekkane16@hotmail.com, juka.ramirez.contreras@gmail.com, dora_lpm®&hotmail.com, archundia_enrique@hotmail.com,
“ oteroany@outlook.com

Subject: Food Science and Technology - Manuscript ID CTA-2020-0116
Body: 24-24pr-2020
Dear Dr. Mariezcurrena Berasain:

Your manuscript entitled “Ethanol and aqueous extracts characterization from guava (Psidium guajava L.) and avocado (Persea
americana Mill.) residues” has been successfully submitted online and is presently being given full consideration for publication in the
Food Science and Technology.

Your manuscript ID is CTA-2020-0116,

Please mention the above manuscript ID in all future correspondence or when calling the office for questions. If there are any
changes in your street address or e-mail address, please log in to ScholarOne Manuscripts at
https://mc04.manuscriptcentral.com/cta-scielo and edit your user information as appropriate.

You can also view the status of your manuscript at any time by checking your Author Center after logging in to
https://mc04.manuscriptcentral.com/cta-scielo.

Thank you for submitting your manuscript to the Food Science and Technology.

Sincerely,
Food Science and Technology Editorial Office

Date Sent: 24-Apr-2020

Finalmente, el 08 de agosto del 2020 se acepta la presente investigacién en la
revista Food Science and Tecnology (Campinas). A continuacion se adjunta la carta

del aceptacion.
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Food Science and Technolog

Preview

From:
To:

CcC:
Subject:
Body:

Date Sent:

food@globo.com

nekkane16@hotmail.com

Food Science and Technology - Decision on Manuscript ID CTA-2020-0116
08-Aug-2020

Dear Dr. Mariezcurrena Berasain:

It is a pleasure to accept your manuscript entitied "Ethanol and aqueous extracts characterization from guava (Psidium gusjava L.)
and avocado (Persea americana Mill.) residues” in its current form for publication in the Food Science and Technology. The comments
of the reviewer(s) who reviewed your manuscript are included at the foot of this letter.

Thank you for your fine contribution. On behalf of the Editors of the Food Science and Technology, we look forward to your continued
contributions to the Journal.

Sincerely,

Dr. Adriano Cruz

Editor-in-Chief, Food Science and Technology
food@globo.com

Associate Editor
Comments to the Author:
(There are no comments.)

Entire Scoresheet:
08-Aug-2020
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