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Resumen

En Ecuador, el cacao CCN-51 es reconocido por su alta productividad y resistencia; sin
embargo, presenta una calidad sensorial inferior al cacao Fino de Aroma, lo que limita su
competitividad en mercados especializados. En este contexto, el presente estudio evalu6 el
efecto de una inoculacion secuencial de microorganismos en una fermentacion de cacao CCN-
51 con adicién de pulpa de frutas. Se aplicaron cinco tratamientos experimentales utilizando
cultivos iniciadores de levaduras, bacterias acido lacticas (BAL) y bacterias acido acéticas
(BAA). Durante la fermentacion se monitorearon pH y temperatura, se realizé un analisis
metagendmico de la dinamica microbianay se evalug la calidad de los granos mediante prueba
de corte e indice de fermentacion. Los resultados evidenciaron que la inoculacion secuencial y
la sustitucién parcial del mucilago por pulpas de frutas modificaron la sucesion microbiana
caracteristica de la fermentacion del cacao. El analisis metagenomico mostré una alta
abundancia de levaduras en los tratamientos inoculados, lo que posiblemente limito el
desarrollo esperado de BAL y BAA. Asimismo, estos tratamientos presentaron un incremento
térmico acelerado durante las primeras 24 h de fermentacién. En todos los tratamientos se
observo una disminucion gradual del pH; sin embargo, unicamente el control sin reemplazo de
pulpas presentd una reduccion significativa a las 120 h. Entre los tratamientos con ClI, la
inoculacion con levaduras y BAL al inicio, sequida de BAA a las 48 h, alcanz6 el mayor

porcentaje de granos bien fermentados (41%).

Palabras clave: Cacao CCN-51, fermentacion de cacao, inoculacién secuencial, pulpa de

frutas, Lactiplantibacillus plantarum, Acetobacter ghanensis, metagenémica.



Abstract

In Ecuador, CCN-51 cocoa is recognized for its high productivity and resistance; however, it
exhibits lower sensory quality than Fine Aroma cocoa, thereby limiting its competitiveness in
specialized markets. Within this context, the present study evaluated the effect of sequential
microbial inoculation during the fermentation of CCN-51 cocoa supplemented with fruit pulp.
Five experimental treatments were applied using starter cultures of yeasts, lactic acid bacteria
(LAB), and acetic acid bacteria (AAB). Throughout the fermentation process, pH and
temperature were monitored, a metagenomic analysis of microbial dynamics was conducted,
and bean quality was assessed through cut tests and fermentation index determination. The
results demonstrated that sequential inoculation and the partial replacement of mucilage with
fruit pulps altered the characteristic microbial succession of cocoa fermentation. Furthermore,
metagenomic analysis revealed a high abundance of yeasts in the inoculated treatments, which
possibly limited the expected development of LAB and AAB. Moreover, these treatments
exhibited an accelerated temperature increase during the first 24 h of fermentation. A gradual
decrease in pH was observed in all treatments; nevertheless, only the control treatment without
pulp replacement showed a significant reduction at 120 h. Among the treatments with starter
cultures, inoculation with yeasts and LAB at the beginning of fermentation, followed by AAB

at 48 h, achieved the highest percentage of well-fermented beans (41%).
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