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The carbohydrates composition in CG and SG was developed by GC/MS. Samples
were submitted in a gastrointestinal digestion and the IF of CG and SG were
isolated and submitted to an in vitro colonic fermentation to evaluate the short
chain fatty acids (SCFA) production.

Methodology

IF carbohydrates
identification
(Blakeney, 1983)

In vitro colonic fermentation
12, 24 y 48 h

pH, SCFA production and PC 
metabolites

(Campos-Vega y cols., 2009; Han et al., 2014) 

The table 1 shows the type of carbohydrates that are part of the indigestible fraction,
both soluble and insoluble, seven different sugars were identified in guava fruit, that
are the main components of IF, which can serve to elucidate the possible type of
polysaccharide that can be in the fiber fractions and therefore, in the IF. Sugars
profiles show that the main polysaccharides that could be part of the SIF in CG and
SG could be arabinose and galactose polysaccharides, such as some arabinoxylans .

The colonic fermentation extracts showed significant (p<0.05) production of SCFA,
during the first 12 h. Butyric acid is the SCFA that is produced most by the
fermentation of CG and SG, and it was present at all the fermentation times analyzed.
Butyric acid is the preferred substrate by colonocytes. CG and SG showed a higher
fermentability index at 24 h; the value obtained from fermentability was 78.84% for
the CG sample and 84.74% for the SG sample. These values were higher than those
obtained in other studies where foods were analyzed as eaten.

This study showed that both CG and SG of guava fruit are excellent
fermentable substrates for colonic bacteria, with fermentability percentages
up to 78.84% and 84.74%, respectively, this high fermentability together with
the SCFA profile during the fermentation of the IF of guava fruit and the PC
presents in the extracts of the fermentation, may contribute to the enhance
colonic health.

Conclusions

Results and discussion

Results and discussion

Table 2 Total concentration and molar ratio of short chain fatty acids in the supernatants of the complete guava (CG) and seedless guava
(SG) fermentation

Table 1 Profile of carbohydrates and phenolic compounds in samples of soluble and insoluble
indigestible fraction of complete guava and seedless guava1

1 Different letters in the same line indicate statistical difference

1 Mean of three repetitions ± standard deviation, different letters indicate significant statistical difference
2 Molar ratio = (Individual concentration of SCFA) / (Total concentration of SCFA)

Introduction

In recent years, the study of plant-foods has focused on these two components: DF and PCs. However, the knowledge about the composition of carbohydrates in their IF is limited,
and even more the potential relationship of the IF with the human health is scare . The relevance of the study of PCs and IF is focused on the possible chemo-preventive role that can
be exerted by metabolites produced during the colonic fermentation of indigestible carbohydrates including short chain fatty acids (SCFA; acetic, propionic and butyric acid). The aim
of this study was to identify and quantify the carbohydrates and PC present in complete guava (CG) and seedless guava (SG), besides; identify the gut metabolites produced during in
vitro colonic fermentation.
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Soluble Indigestible Fraction Insoluble Indigestible Fraction

Complete 

Guava
Seedless Guava

Complete 

Guava
Seedless Guava

Total sugars (%) 14.99 ± 0.74a 13.79 ± 4.05a 14.31 ± 1.26a 13.59 ± 4.05a

Total uronic acids (%) 15.91 ± 0.97a 14.06 ± 3.78a 2.617 ± 1.25a 2.683 ± 1.74a

Neutral sugars (molar

%)

Ramnose 6.31 ± 0.29a 5.68 ± 0.26a 2.18 ± 0.07a 1.95 ± 0.28a

Fucose 2.75 ± 0.29a 2.16 ± 0.10a 0.93 ± 0.14a 0.81 ± 0.06a

Arabinose 46.11 ± 0.07b 51.97 ± 1.25a 16.65 ± 2.52a 17.01 ± 1.23a

Xylose 7.67 ± 2.42a 5.35 ± 0.34b 65.89 ± 4.27a 69.26 ± 1.59a

Mannose 2.33 ± 0.14a 2.55 ± 0.29a 1.07 ± 0.27a 1.06 ± 0.09a

Galactose 20.09 ± 0.54a 20.52 ± 0.67a 7.26 ± 1.42a 5.82 ± 0.29a

Glucose 14.74 ± 0.66a 11.76 ± 0.42b 6.03 ± 1.25a 4.11 ± 0.88a

Phenolic compounds 5.10 ± 0.29 a 5.74 ± 0.10 a 1.73 ± 0.67 a 1.51 ± 0.34 a

Phenolic profile (%)

Naringenin n.d a n.d a 5.48 a 5.49 a

Quercetin n.d a n.d a 76.17 b 50.17 a

Guajaverin 39.74 a 39.65 a n.d a n.d a

Guavinoside A 2.90 b n.d a n.d a n.d a

Guavinoside B 1.34 b n.d a n.d a n.d a

Procyanidin B Isomer 56.00 a 55.16 a n.d a n.d a

Geraniin isomer n.d a 5.18 b 18.34 a 44.34 b

The table 1 shows the major PC in both CG and SG were procyanidin isomers and
guajaverin. This may be because some compounds, such as gallocatechins, are
stable in gastric conditions and degraded in intestinal conditions. Major PC
identified in CG and SG were quercetin and geranin isomers, a dehydroellagitannin
previously identified in guava leaves (Díaz-de-Cerio et al., 2016). This compound
was not identified before in CG and SG. During the digestion process, polyphenols
undergo oligomerization/oxidation transformations resulting in high molecular
weight compounds (Neilson et al., 2007).

PC content and HPLC-DAD-MS PC

(Pérez-Jiménez y cols., 2008, Montreau. 
1972 Blancas-Benitez y cols; 2015; Díaz-

de-Cerio y cols., 2016)

Quantification and 

isolation of IF
(Saura-Calixto y cols., 

2000)
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Guajaverin

Procyanidin B

Ramnose

Arabinose

Xylose

12 h 24 h 48 h

Raffinose CG SG Raffinose CG SG Raffinose CG SG

AGCC totales 
(nM/mL)1

10.78 ± 0.11a 6.07 ± 0.06c 8.01 ± 0.07b 10.32 ± 0.10a 8.14 ± 0.08b 8.75 ± 0.07b 13.02 ± 0.11 6.35 ± 0.05 9.74 ± 0.10

Molar ratio2

Acetic  acid 48.66 21.79 23.49 55.72 23.3 27.26 41.6 24.93 26.23

Propionic acid 20.2 17.33 21.59 22.45 17.89 22.78 16.63 18.58 21.23

Butyric acid 30.28 38.24 35.7 19.58 34.87 34.12 37.44 36.31 32.06

Hexanoic acid 0.01 4.56 2.51 0.32 8.32 6.96 1.31 10.32 5.54

Isovaleric acid 0.76 9.85 8.53 1.8 8.48 8.42 2.74 9.27 6.85

Isobutyric acid - 7.38 7.49 - 6.57 - - - 7.64

4-metilvaleric 

acid
0.07 0.82 0.66 0.09 0.55 0.43 0.25 0.56 0.41


