
Revalorization of cinnamon leaves by phenolic 

compounds extraction process: an optimization by Box-

Behnken design
J. Arturo Olguín-Rojas1, Laura M. Aguilar-Veloz1, Paulina Aguirre-Lara2, I. David Pérez-Landa3, Cecilia Vázquez-

González1, Manuel González-Pérez1

1. Ingeniería en Procesos Bioalimentarios, Universidad Tecnológica de Tecamachalco. Avenida, Universidad Tecnológica 1, CP. 75483 Tecamachalco, 

Puebla, México.

2. Unidad de Investigación y Desarrollo en Alimentos (UNIDA)/Tecnológico Nacional de México/Instituto Tecnológico de Veracruz. M.A. de Quevedo 

2779, Col. Formando Hogar, Veracruz, Ver. CP. 91860, México.

3.Laboratorio de Micro y Nano Tecnología (LAMINAT) /Tecnológico Nacional de México/Instituto Tecnológico de Boca del Río, Carretera Veracruz-

Córdoba 12, Boca del Río, Veracruz, CP 94290 México.

https://ecp2024.sciforum.net/

INTRODUCTION & AIM RESULTS & DISCUSSION

CONCLUSION

FUTURE WORK / REFERENCES

METHOD

The cultivation of cinnamon (Cinnamomum zeylanicum) is one of 

the most important worldwide. In Mexico, states such as Veracruz 

and Puebla are the main producers. The bark is the main product 

due to its culinary properties, however, it contains bioactive 

compounds of interest in different industries. The cinnamon leaves 

contain polyphenolic compounds with antimicrobial, antioxidant, and 

insecticidal properties [1]. This study aimed to optimize the 

ultrasound-assisted extraction process conditions for phenolic 

compounds from cinnamon leaves. 

Dried Cinnamon leaves of trees

from Zozocolco de Hidalgo

(Veracruz, Mexico) were utilized.

A Box-Behnken design was used to 

determine the effect of: 

✓ sample-solvent ratio: 7-13 mL/g

✓ Temperature: 20-50 °C

✓ Time: 10-30 minutes

The study highlights the potential use of C. zeylanicum leaf extracts as 

a rich source of polyphenols through ultrasound-assisted maceration. 

The optimal conditions determined by the Box-Behnken Design are 50 

°C, 12.66 mL/g, and 10 minutes.

The maximum recovery of bioactive compounds was 11.86 mg GAE/g 

for TPC and 4.90 mg QE/g for TFC. Similar findings have been 

reported by various authors [1,2]. For TFC recovery (Fig. 1) the terms 

solvent-sample ratio, time and its interactions, were statistical 

significance (p˂0.05). For TPC recovery (Fig. 2), only the quadratic 

term of solvent- sample ratio was significative (p˂0.05). 

The solvent-sample ratio is crucial in extraction. Excessive solvent 

causes waste, while too little leads to incomplete separation. 

Increasing process time initially boosts yield but then reduces it, similar 

to temperature effects. For flavonoid extraction in various plant 

matrices, no significant degradation was observed within the 10 to 70 

°C range [1,2,3].

Furthermore, antibacterial, and antifungal activities of the extracted fractions 

must be evaluated.
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Ultrasound assisted extraction (45 kHz 

and 100 W). Ethanol (80%) was used 

as solvent
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Fig 1. Effect of ultrasound extraction 

process variables on the recovery of TF 

from cinnamon leaves.
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Fig 2. Effect of ultrasound extraction 

process variables on the recovery of TPC 

from cinnamon leaves.
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